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THE NO. 6 "E. T." LOCOMOTIVE BRAKE 
EQUIPMENT. 

The E T I^jtouiotue Bnko equipment was introduced in 
1905 and is nom known as the No ■) E T Equipment The 
' No 6 E T Equipment illustrate 1 and described herein is a 
modification of the No 5 t) accomplish the same results bj 
simpler meauH as nell as to emtxxl; certain additional operative 
advantages which railroad men suggested as valuable and desirable 
m a lo(^omotive brake apparatus The only difference in manipu 
lation between No 5 and ^o 6 E T equipment is that on the 
seiOQd engine in double beading the No 6 brake lahe handle re 
mains in runmitg positton as viith the old standar 1 GB brake- 
\ahe instead of in lap position as ivith the No G equipment 

■ ARRANGEMENT OF APPARATUS. 

Fig. 1-A is a diagram of the No. fi "E. T." equipment, giv- 
ing the necessary instructions for correctly piping up the equip- 
ment; Fig. 1-B is a simitar diagram giving the designations uf 
apparatus and piping as referred to in the following description: 

PARTS OF THE EQUIPMENT. 

1. The Am Pump to compress the.air. 

2. The Main Reservoirs, in which to store and cool the air 
and collect water and dirt. 

3. A Duplex Pump Uovebnob to control the pump when the 
pressures are attained for which it is regulated. 

4. A DlSTRiBUTiNO Valve, and small double-chamber reservoir 
to which it is attached, placed on the locomotive to perform the 
functions of triple valves, auxiliary reservoirs, double check valves, 
high-speed reducing valves, etc. 

5. Two Brake Valves, the Automatic to operate locomotive 
and train brakes, and the Ikdependent to operate locomotive 
brakes only. 

6. A Feed Val.ve to regulate the brake-pire pressure. 

7. A Reducing Valve to reduce the pressure for the inde- 
pendent brake valve and for the air-signal system when used. 

8. Two Duplex Air Gauges; one, to indicate equalizinjf- res- 
ervoir and main -reservoir pressures; the other, to indicate brake- 
pipe and locomotive brake -cylinder 
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NO. 6 "E. T." EQUIPMENT. 7 

9. Drivee, Tender, and Truck-Brake Cyundbrs, Cut-Out 
Cocks, Air Strainers, Hose Coupungs, Fittings, etc., incideDtal 
to the piping, for purposes readiiy understood. 

NAMES OF PIPING (Refer to Fig. 1-B). 

D— DiscHARQB Pipe; Conneeta the Air Pump to the first Maiu 
Eeaervoir. 

C — CoNNECTiNu Pipe; Connects the two Main ReBervoirs. 

ME — Main -Reservoir Pjpe: Connects the second main reser- 
voir to the Automatic Brake Valve, Distributing Valve, Feed 
Valve, Reducing Valve, and Pump Governor. 

FV — Feed- Valve Pipe; Connects the Feed Valve to the Auto-_ 
matic Brake Valve. 

E — Excess-Press UKE Governor Pipe: Connects the Feed- 
Valve Pipe io the Excess-Pressure Head of the Pump Governor, 

EV — JUnr CINQ -Valve Pipe: Connects the Reducing Valve to 
the Independent Brake Valve, and to the Signal System, when 

BP — Brake Pipe: Connects the Automatic Brake Valve with 
the Diatributing Valve and all Triple Valves on the cars in the 

BC — Bbakb-Cyhnder Pipe: Connects the Distributing Valve 
with the Driver, Tender and Truck-Brake Cylinders. 

H — Application -Cylinder Pipe; Connects the Application 
Cylinder of the Distributing Valve to the Independent and Auto- 
matic Brake Valves. 

I — DisTRiBUTiKi. -Valve Release Pipe: Connects the Applica- 
tion Cylinder exhaust port of the Distributing Valve to the Auto- 
matic Brake Valve through the Independent Brake Valve 

Referring to Fig. 1-B, air eompreaaeil by the pump passes 
through pipps D and C as usual to the main reservoirs and the 
main-reBervoir pipe, MK. The main -reservoir cut-out cock, W, is 
to cut off and vent the air from the main -reservoir pipe, when 
removing any of the apparatus exeept the governor. The end to- 
ward the main reservoir is tapped for a pipe connection, G, to the 
Pump Governor. Before this cock is closed the double-heading 
cock, X, should be closed, and the brake-valve handle placed in 
release position. This is to prevent the slide valve of the feed 
valve, and the rotary valve of the brake valve, being lifted from 
their seats. 

Beyond the main-reservoir cut-out coek, the main -reservoir pipe 
has four branches, one of which runs to the automatic brake valve, 
one to the feed valve, one to the reducing valve, and one to the dis- 
tributing valve. As a result, the automatic brake valve receives 
air from the main reservoirs in two ways, one direct and the other 
through the Feed Valve. 

The Feed- Valve Pipe, FV, from the feed valve to the automatic 
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NO. 6 "B. T." EQUIPMENi. 9 

brake valve has a branch, EG, to the top of the exceaa-preBBure 
head of the duplex pump governoi. 

The third branch of the ma in -reservoir pipe connects with the 
reducing valve. Air at the pressure for which this valve is set (45 
pounds) is supplied to the independent brake valve through the 
reducing-valve pipe RV. When the air-signal system is installed, 
it is connected to the reducing-valve pipe, in which case the re- 
ducing valve also takes the place of the signal reducing valve 
formerly employed. In the branch pipe supplying the air-signal 
system is placed a combined strainer, check-valve, and choke 
fitting, Y. The strainer prevents any dirt from reaching the 
check valve and choke fitting. The chei'k valve prevents air from 
flowing back from the signal pipe when the independent brake is 
applieii. The choke fitting prevents the reducing valve from rais- 
ing the signal-pipe pressure so quickly as to destroy the operation 
of the signal. 



The distributing vahe has fire pipe connei-tions, made through 
the end of the doit ble-ch amber reservoir, three on the left and two 
on the right. Of the three on the left, the upper, MR, is the sup- 
ply from the main reservoir; the intermediate. H, is the applica- 
tion-cylinder pipe, leading to the independent and automatic biake 
valves; and the lower, I, is the distributing- valve release pipe, 
leading through the independent brake valve, when the handle is 
in running position, to the automatic brake valve. Of the tno on 
the right, the lower, BP, is the brake-pipe -branch connection, and 
the upper, BC, Is the brake-cylinder pipe, branching to all brake 
cylinders on the engine and tender. In this pipe are placed cocks 
for cutting out the brake cylinders when necessary, and in the en- 
gine truck and tender brake- cylinder cut-out cocks are placed choke 
fittings to prevent serious loss of main-reservoir air and the release 
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of the other locomotive brakes during a stop, in ease of buret 
brake-cjlinder bose. 

The two Doplejt Air Gaogea are eonneeted as follows; Gauge 
No. 1 ; Bed Hand, to main- reservoir pipe under the automatic 
brake valve; Black Hand, to gauge -pipe tee of the automatic 
brake valve. Gauge No, 2; Eed Hand, to the bra ke-cy tinder pipe; 
Black Hand, to the brake pipe below the double- heading eotk. 

' The amount of reduction made during an automatic applica- 
tion ia indicated by the black hand of Gauge No. 1. The black 
hand of Gauge 3 is to show the brake-pipe pressure when the en- 
gine ia aecond in double heading, or a helper. 

The automatic -braky- valve connections, other than already men- 
tioned, are the brake-jiipe, the main -reservoir, the equalizing reser- 
voir, and the lower ctnnection to the excesa-pressure head of the 
pump governor. 

PRINLiPLES OF OPERATION 

Before taking up the description of each part of this equip 
ment, we wish to emplnsize that the principles goieming the oper 
ation of it are ^uat tlic same as those of previous automatic air 
brake equipments 1 1 e difference consists in the meanv for sup 
plying the air preasuie to the brake cylinders Instead of a triple 
valve and auxiliary le er\oir for each of the engine ind tender 
equipments, the distr butmg lalve la made to bupplv all brake 
cylinders. The distributing \alve consists of two portions called 
the "equalizing portion"' and "application portion " It la con 
nected to a "double chamber reaer\oir," the t«o chambera of 
which are called respectively the "pressure chamber" and the 
"application chamber " The latter is ordinarily lonnected to 
the application portion of the distributing vaUe in such a vtay as 
to enlarge the volume of that part of it called the "application 
cylinder" (Fig 2) The connections between these parts aa well 
aa their operation, may be compared with that of a miaiuture 
brake se(— the equalizing portion representing the dummy triple 
valve, the pressure chamber, the dummy auiiliary reservoir, and 
the application portion (dummy cylinders) always having prac 
tically the same pressure in its (ylinder as that in the real brake 
cylinders This i^ shown by the diagrammatic illustration in Pig 
2 For convenience, compaitness and security they are combined 
in one devii-e as shown m Figs 3, 4 and 5 The equalizing portion 
(dummy triple) and pressure chamber (dummy auxiliary) are 
used in automttii, applications only, reductions of brake pipe 
pressure cause the equalizing valve to tonnect the preasure chara 
ber dummy auxiliary to the dummy cylinder, allowing air to flow 
from the former to the latter The upper slide lalve connected 
to the piston rod of the application portion, ■admits air to the 
brake cylinders and is tailed the ' application \ahe," while the 
lower one releases the air from the brake cylinders and is called 
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12 THE Air bsake. 

the "eihauat valve." As th« air admitted \o tbe brake cylindera 
comes directly from the main reservoirs, the supply ia practically 
unlimited. Any pressure in tne dummy cylinder will force the ap- 
plication piston to close thp exhaust valve, open the application 
valve and admit air from the main-reservoirs to the locomotive 
brake cylinders until thdr pressure equals that in the dummy cyl- 
inder; any variation of this (dummy) cylinder pressure will be 
exactly duplicated in the locomotive brake cylinders, and the re- 
sulting pressure maintained regardless of any brake-cylinder leak- 
age. The whole operation of this locomotive brake, therefore, 
consists in admittng and releasing air pressure into or out of the 
dummy cylinder, in independent applications directly through the 
independent brake valve; in automatic applications, by means of 
the equalizing (dummy triple valve) porUon and the air pressure 
stored in the pressure chamber (dummy auxiliary). 

The well known principle embodied in the quick-action triple 
valve, by which it gives a high braking power in emergency appli- 
cations, and a sufBciently lower one in fuil service applications, to 
provide a desired protection against wheel sliding, is embodied in 
the No. 6 distributing valve. This is accomplished by cutting off 
the application chamber from the application cylinder in all emer- 
gency applications. In such applications, the pressure chamber 
has to fill the small volume of the application cylinder only, thus 
givinff a high equalization, and a correspondingly high brake- 
cylinder pressure. In service applications, it must fill the same 
volume combined with that of the application chamber, thus giv- 
ing a lower equaliaation and correspondingly lower brake-cylinder 
pressure. 

The following desicription gives the operation in detail. 

THE NO. 6 DISTRIBUTING VALVE. 

This valve is the important feature of the "E. T." equip- 
ment. Fig. 3 shows photographic views of the valve and its 
double-chamber reservoir. The pipe connections, as previously 
referred to, are plainly shown. Pig. 4 shows the two chambers 
of the reservoir. The safety valve, 34, is an essential part of the 
distributing valve, and is described under the heading "E-(i 
Safety Valve." 

Referring to Figs, 4 and 5, the names of parts of this appa- 
ratus are aa follons: 2, Body; 3, Application -Valve Cover; 4, 
Cover Screw; 5, Application Valve; 6, Application -Valve Spring; 
7, Application-Cylinder Cover; 8, Cylinder- Cover Bolt and Nut; 
9, Cylinder-Cover Gasket; 11), Application Piston; 11, Piston Fol- 
lower; 12, Packing-Leather Expander; 13, Packing Leather; 14, 
Application -Piston Nut; 15, Application -Piston Packing Bing; 16, 
Exhaust Valve; 17, Eihaust-Valve Spring; 18, Application- Valve 
-Pin; 19, Application-Piston Graduating Stem; 20, Application- 
Piston Graduating Spring; 21, Graduating-Stem Nut; 22, Upper 
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Coniipftions : MR — .\liiin-Rfservi)ir Pipe; 4 — I) 
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Fic. 5. No. 6 Distributing Valve. 
Connections; ilR — Ma in -Reservoir Pipe; IV — Distribn ting- Valve 
Release Pipe; II — Applieation-Cviiniler Pipe; CYLS— Brake- 
Cyliniler Pipe; BP— Brake Pipe.' 
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Cap Nut; 23, Kqualiiing -Cylinder Cap; 24, Cylinder-Cap Bolt and 
Nut; 25, Cylinder-Cap Gasket; 26, Equalizing Pistoo; 27, Equalis- 
ing'Piston J'acking King; 28, Graduating Valve; 29, Graduating- 
Valve Spring; 31, Equalizing Valre; 32, Equalizing- Valve Spring; 
33, Lower Cap Nut; 34, Safety Valve; 35, Double- Chamber Reser- 
soir; 36, Resen'Oir Stud and Kut; 37, ReBervoir Drain Plug; 38, 
Distributing- Valve Drain Cock; 39, Application-Valve- Cover Gas- 
ket; 40, Applicatioa-Piston Cotter; 41, Distributing-Valve Gasket 
(not shown); 42, Oil Plug; 43, Safety-Valve Air Strainer; 44, 
EquaiiziQg-Piston Graduating Sleeve; 45, Equalizing-Piston Grad- 
uating-Spring Nut; 46, Equalizing -Piston Graduating Spring, 

To simplify the tracing of the ports and coiioectiona, the vari- 
ous positions of this valve are illustrated in nine diagrammatic 
views; that ia, the valve is distorted to show the parts ilifferently 
tnan actually constructed with tbe object of explaining the opera- 
tion clearly instead of shoiving exactly how tue; are designed. 
The chambers of the reservoir are for convenience indicated at 
the bottom as a portion of the valve itself. In Fig. 5, equalizing 
piston 26, graduating valve 28, and equalizing slide valve 31, are 
shown as actually constructed. But aa there are ports in the 
valves which cannot thus be clearly indicated, the diagrammatic 
il Inst rations Bbow each slide vahe considerably elongated so as to 
make all the ports uppear in one plane, with Eimilar treatment of 
the equalizing-valve seat. Fig. 6 shows tbe correct location of 
these ports. 

Referring to Fig. 7 it will be seen that main-reservoir pressure 
ia always present in the chamber surrounding application valve 5 
by its connection through passage a, a, to the main-reservoir pipe. 
Chamber 6 to the right of application piston 10 are always in free 
communication with the brake cylinders, through passage c and 
the brake-cylinder pipe. Application cylinder g at the left of ap- 
plication piston 10 is connected by passage h with the equalizing 
valve seat, and to the brake vahps through the application-cylin- 
der pipe. 

AUTOMATIC OPERATION. 

Charging. Referring to Fig. 7, nhich shows the movable parts 
of the valie in the release position, it will be seen that as cham- 
ber p is connected to the brake pipe, brake-pipe air flows through 
the feed groove v around tbe top of piston 26 into the chamber 
above equalizing valve 31, and through port o to the pressure 
chamber, until the pressures on both sides of the piston are equal- 
Service. When a service application ia made with the auto- 
matic brake valve, the brake-pipe pressure in chamber p is re- 
duced, causing a difference in pressure on the two sides of this 
Siafon, which results in the piston moving toward the right. The 
rst movement of the piston closes the feed groove, and at the 
same time moves the graduating valve until it uncovers tbe upper 
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Fig. 7. Release, Automatic or Independent. 
Connections; MR — Main-Reservoir Pipe; IV — Distributing-Valve 
Release Pipe; II— Application -Cjlimler Pipe; CYLS— Brake- 
CylinJer Pipe; BP— Brake Pipe. 
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20 THE AIB BBAKE. 

end of port s in the equalizing valve 31. As the piston 
its movement, the shoulder on the end of its sten 
equalizing valve, which is then also moved to the i 
piston strikes equalizing-piston graduating sleeve i 
spring 46 preventing further movement; port z in the equaiiiing 
valve then registers with port h in the seat, and cavity n in the 
equalizing valve connects ports ?i and w m the seat. As the equal- 
izing-valve chamber is alnajs in commuDieation with the pressure 
L'hamber, air csu now flow from the latter to both the application 
cylinder and application chamber. This pressure forces applica- 
tion piston 10 to the right, as shown in Fig, 8, causing eihauat 
valve 16 to close exhaust ports e and d, and to compreaa applica- 
tion-piaton graduating spring 20; also causing application valve 
5, by its connection with the pifton stem through pin 18, to open 
its port and allow air from the main-reservoiTB to flow into cham- 
bers b, b and through passage c to the brake cylinders. 

During the movement Just described, cavity ( in the graduating 
valve connects ports r and s in the equalizing valve, and by the 
same motcment forts r and s are brought into regiater with ports 
h and I in the Eeat, thus establishing a communication from the 
application cylinder to the safety-valve, which being set at 68 
pounds, limits the brake-cjlinder pressure to this amount, which 
Es 3 pounds above the maximum obtained in emergency application 
from original TO pounds. 

The amount of pressure resulting in the application cylinder 
for a certain brake-pipe service reduction, depends on the com- 
parative lolumes of the pressure chamber, application cylinder and 
its chamber. These volumes are such that with 70 pounds in the 
pressure chamber and nothing in the application cylinder and 
chamber, if they are altoned to equalise, for an example, as with 
a 20-pound brake pipe reduction, they will show about 50 pounds. 

Seri'ice Lop. When the brake-pipe reduction is not aufflcient 
to cause a full service application, the conditions describeil above 
continue until the pressure in the pressure chamber is reduced 
enough below that in the brake pipe to cause piston 26 to force 
graduating valve 28 to the left until stopped by the shoulder on 
the piston stem striking the right-hand end of equalizing valve 
31, the position indicated in rig. 9, and shown as Service Lap. 
In this position, graduatiufc valve 28 has closed port ;; ao that no 
more air can flow from the pressure chamber to the application 
cylinder and chamber. It also has closed port s. tutting off com- 
munication to the safety valve, so that any possible leak in the lat- 
ter cannot reduce the application-cylinder pressure, and thus sim- 
ilarly affect the pressure in the brake cylinders. The flow of air 
past application valve 5 to the brake cylinders continues until 
their pressure slightly exceeds that in the application cylinder 
when the higher pressure and application-piston graduating spring 
together force piston 10 to the left to the position shown in Fig. 
9, thereby closing port h. Further movement is prevented by the 
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reaiBtance of esliauA valve 16, and the appiication-piston grad- 
uating spring having eipsnded to jta normal paaition. The brako- 
cyander pressure is then practicallj the aame as that in the appli- 
cation cjlisder and chamber. 

From the above deieription it will be & 
ton 10 has application-cyliniler pressure on one siae 
cylinder pressure on the other. When either pressure varies, the 
piston will move toward tlie lower. Consequently if that in cham- 
ber b is reduced, by brake -cylinder leakage, the pressure main- 
tained in the application cylinder mill force piston 10 to the i;igbt, 
opening application valve 5 and again admitting air from the 
main-reservoirs to the brake cylinders until the pressure In cham 
ber 6 is again slightly above that in the application cylinder when 
the pistoQ again moves back to lap position. In this way the 
brake-cylinder pressure is always maintained equal with that in 
the application cylinder. This is the pressure- maintaintng feat- 
Automatic Release. AVhen the automatic brake valve is placed 
in release- posit ion, ai^d the brake-pipe pressure in t-hamber p is 
thereby increased above that in the pressure chamber, equalizing 
piston 26 mo>es to the left, carrying with it equalizing valve 31 
and graduating valve 28 to the position shown in Fig. 7, The 
feed grove ti now being open permits the pressure in "the pressure 
chamber to feed up until it is equal with that in the brake pipe as 
before described. This action does not release the locomotive 
brakes because it does not discharge application -cylinder pressure. 
The release pipe is closed by the rotary valve of the automatic 
brake valve, and the application-cylinder pipe is closed by the 
rotary valves of both brake valves. To release the locomotive 
brakes, the automatic brake valve must be moved to nmning posi- 
tion. The release pipe is then connected by the rotary valve to 
the atuioaphete, and as exhaust cavity fc in the equaliiung valve 
31 eonnects ports i, to and A in the valve seat, application-cylin- 
der end chamber pressure i\ill escape. As this pressure reduce'*, 
the brake-cylinder pressure will force application piston 10 to 
the left until exhaust valve 16 uncovers exhaust ports d and e, 
allowing brake-cylinder pressure to escape (See Fig. 7), or in 
case of graduated release, to reduce in like amount to the reduc- 
tion in the application-cylinder prei^sure. 

Ewergeiief/. When a sudden and heavy brake-pipe reduction 
is made, as in an emerp;ency application, the air in the pressure 
chamber fori'cs equalizing piston 2G tu the right with sufficient 
force to compress equalizing- piston graduating spring 46, so that 
the piston moves until it strikes against the leather gasket 
iwneath cap 23 as shown in Fig. 10. This movement causes 
equalizing valve 31 to nncover port ft in the bush without opening 
port w, making a direct opening from the pressure chamber to 
the application cylinder oaty, so that they quickly become equal- 
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ized. This cj'lindeT volume, being Gmall, and connecteit wiUi 
that of the pressure chamber at TO-pounds pressure, equalizes at 
about 65 pounds. Also in this position of the automatic brake 
valve, a small port in the rotary valve allows air from the main- 
reservolTB to feed into the application -cylinder pipe, and thus to 
the application cylinder. The application cylinder is now con- 
nected to the safety valve through port h in the seat, cavity q 
and port r in the equalirinK valve, and port e in the seat. Cavity 
q and port r in the equalizing valve are connected by a small 
port, the size of which permits the air in the application cylinder 
to escape through the safety valve at the same rate that the air 
from the ma in -reservoirs, feeding through the rotary valve of the 
automatic brake valve, can supply it, preventing the pressure 
from rising above the adjustment of the safety valve. 

In High-Speed Brake Service, the feed valve is regulated for 
llO-pounds brate-pipe pressure instead of 70, and main-reservoir' 
pressure is 130 or 140- pouuiJs. Under thefe conditions an 
emergency application raises the application-cylinder pressure to 
about 93 pounds, but the paaaape between cavity q and port r 
is so small that the flow of application-cylinder pressure to the 
safety valve is juft enough greater than the supply through the 
brake valve, to decrease that pressure in practically the same 
time and manner as is done by the high-speed reducing valve, 
until it is approximately 75 pounds. The reason why the pres- 
sure in the application cylinder, pressure chamber and brake 
cylinders does not fall to 68 pounds, to v.hich prps^ure the safety- 
valve is adjusteil, is because the inflow of air through the brake 
valve with the high main- reservoir pressure used in high-speed 
service is equal, at 75 pounds, to the outflow through the small 
opening to the safety valve. This is done to get a shorter stop 
in emergency. The application portion of the distributing valve 
operates similarly, but more quickly than in Benice application. 

Emergency Lap. The movable parts of the valve remain in 
the position shown in Fig. 10 until the brake-cylinder pressure 
slightly exceeds the application -cylinder pressure, when the appli- 
cation piston and application valve move back to the position 
known as Emergency Lap as shown in Fig. 11. 

The release after an emergency is brought about by the same 
manipulation of the automatic brake valve as that following 
service application, but the effect on the distributing valve is 
somewhat different. When the equalizing piston, valve, and 
graduating valve are forced to the release position by the 
increased brake-pipe pressure in chamber p, the application 
chajnber, with no pressure in, is connected to the application 
cylinder, with the emergency pressure in, through port w, cavity 
Ic. and port A. The pressure in the application cylinder at once 
expands into the application chamber until these pressures are 
equal; which results in the release of brake -cylinder pressure 
until it is slightly leas than that in application cylinder and 
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cb amber. Consequent! j, ia releasing after an emergency, the 
brake-eyiinder pressure will autOTiiatioaUi/ reiluee to about 15 
pounds, which will remain until the automatic-brake-valve handle 
is moved to running position. 

If the brakes are applied by a conductor's valve, a burst hose, 
or parting of train, the movement of equalizing valve 31 breaks 
the connection between ports ft and i through cavity i-, ao that 
the brakes will apply and remain applied until the brake^pipe 
pressure is restored. The handle of the automatic brake valve 
should be moved to lap position to prevent a loss of main- 
reservoir pressure. 

INDEPENDENT BRAKE OPERATION. 

Independent Application. When the handle of the Inde- 
pendent Brake Valve is moved to either application position, air 
from the main reservoir, limited by the reiiucing vahe to a 
maximum of 45 pounds, is allowed to flow to the application 
cylinder, forcing application piston 10 to the right as shown in 
^ig. 12. TbLs movement causes application valve 5 to open its 
.port and allow air from the main-reservoirs to flow into cham- 
bers b, b and through passage e to the brake cylinders, as in an 
automatic application, until the pressure slightly exceeds that in 
the application -cylinder. The application- piston graduating 
spriug and higher pressure then force application piston 10 to 
the left until application valve 5 closes its port. Further move- 
ment is prevented by the reaiEtam-e of exhaust valve 16, and the 
application-piston graduating spring having espamipd to its 
normal position. This position, shown in Fig. 13, is known as 
Iiidepcudent Lap. 

It will be seen that whatever pressure exists in the application 
cylinder will be maintaineil in the brake cylinders by the "pres- 
sure maintaining" feature already described under the heading 
"Sebvick Lap," and indicated in Fig. 9. 

Independent Selease. When the handle of the independent 
brake vaJve is moved to release position, a direct opening is made 
from the application eylimler to the atmosphere. As the applica- 
tion-cjfindcr pressure escapes, brake- cylinder pressure in cham- 
bers b moves application piston 10 to the left, causing exhaust 
valvd 16 to open exhaust ports e and d as ahonn in Fig. 7, 
thereby allowing brake-cylinder presanre to discharge to the 
atmosphere. 

If the independent brake valie is returned to lap before all 
of the application -cylinder pressure has escajied, the application 
piston 10 Ti'itl return to independent lap position as soon as the 
brake-cylinder pressure is rcrluced a little below that remaining 
in the application cylinder, thus closing exhaust ports '' and d. 
and holding the remaining pressure in the brake cylinders. In 
this way the independent release may be graduated as desired. 
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This equipment has all the flexibility aod ease of maaipula- 
tion possesaed by the combiued automatic and straight air equip- 
ment, with much leas apparatus and complication, besides the 
otber important features uf pressure maintaioiug, equal pressures 
in all brake cylinders, and the fact that it is alicays possible t« 
release the locomotive brakes with the independent-brnke valve, 
even when automatically applied. In conneetion with this last 
mentioned feature, Fig. 14 shows the position the distributing- 
valve parts will a^ffiume, if the loiomotiie brakes are released by 
the -independent brake valve after an automatic application has 
been made. This results in the application portion going to 
release position without i-hanginj; the conditions in either the 
pressure-ehainber or brake pipe; consequently, the equalizing por- 
tion does not move until release is made by the automatic brake 

An independent release of locomotive brakes may also be 
made in the same manner, after an emergency application by the 
automatic brake valve. Ilowever, oning to the fiict that, in this 
position, the automatic brake valve will be supplying tbe applica' 
tion cylinder through the maintaining port in the rotary valve, 
the handle of the independent brake tahe must be held in release 
positloti to prevent tbe locomotive brakes from reapplying, so 
long as the handle of the automatic brake valve remains in 
emergency position. The equalizing portion of the distributing 
valve will remain in the position shown in Figs. 10 and 11, while 
the application portion will assume the position shown in Fig. 14. 

Dovible Heading. When there are two or more locomotives in 
a train, the bandies of both brake valies on each locomotive 
except the one from which the brakes are being operated, should 
be carried in ntm ing position. The release pipe is then open to 
the atmosphere at the automatic brake vahe, and the operation 
of the distributing lalve is the same as that described during 
automatic -brake applications. In double heading, therefore, the 
application and the release of the distributing valve on each 
helper locomotive is similar to that of the triple valves on the 
"train. But in case an engineer on a helper finds it necessary to 
apply or to release his brakes independently of the train, he ran 
do so by using the independent brake valve, without moving the 
handle of the automatic valve. 

Port V drains the application cyliniler uf any moisture pre- 
cipitated from the air in chambers b; fucb moisture passes to the 
lower jjart of the distributing valve through port hi, where it 
may be drawn off by drain cock 38. 

To remove piston lU and slide valve 16, it is absolutely neces- 
sary to ;irsf remove cover 3. application valve .'5 and valve ]iin IH. 

THK QUICK- ACTION CYLINDER CAP. 
The equalizing portion of tbe distributing valve, as already 
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descnbed lorreBponda to (he plain triple valve of the old 
standard locomotive brake ejuipmentl Tbere are however ion 
ditiODs under vihich it is ailvisable to hate it correspond to a 
quiekaetion triple that is — \ent brake pipe air into the brake 
cjlmdere in an emargeicy application To obtain this the cyhu 
der cap 23 Fig 'i is replaeed by the Quuk Action fvlinder 
Cap ' illustrate in Fig 15 

In an emergency application as equaliEmg piston 6 moies 
to the right and seals against the gasket (Fig 16) the knob on 
the piston *"tnkes tbe graduating stem 50 causing it to comi ress 
equalizing ].iston gndtiating spring 55 and move slide ^alve 4S 
to ttie right opening port j Brake pipe pressure in ihamber 
p flows to chamber X puahea dinn check tahe 53 and passes 
to the brake cylinders through port ni in the lap and distributing 
valve body When the brake cjlin lers and brake pipe equalize 
check valve 53 is forced to its seat by spring S4 thus preventing 
air in the brake cylinders from flowing back Into the brake pip«. 
When a release of the brakes occurs and piston 26 is moved back 
to its normal position (tig 7) spring 55 forces graduating stem 
50 and slide valve 48 back to the position shown m (ig 15 

In all (ther respects the operation of a distributing valve 
having this cap is exactly is descnbed before 

E-6 SAFETY VALVE. 

F^g. 17 is a sectional view of the safety valve which is an 
essential part of the distributing valve. It is unlike the ordinary 
safety valve, as its construction is such as to cause it to close 
quickly with a "pop" action, insuring its seating firmly. It is 
sensitive in operation and responds to sUght differences of 
pressure. 

The names of the parts are 2, Body; 3, Cap Nut; 4. "Valve; 
5, Valve Stem; 6, Adjusting Spring; 7, Adjusting Nut. 

Valve 4 is held to its seat by the compression of spring 6 
between the stem and adjusting nut 7. When the pr" ure below 
valve 4 is greater than the force exerted by the spring, it ri^es, 
and as a larger area is then exposed, its movement upwani is very 
quick, being guided by the brass bush in the body 2. Two ports 
are drilled in this bush upward to the spring chamber; and two 
outward through the body to the atmosphere, although only one 
of %ach of these is shown in the cut. As the valve moves upward, 
its lift is determined by the stem 5 striking cap nut 3. It closes 
the two vertical ports in the bush connecting the valve and 
spring chambers, and opens the, lower ports to the atmosphere. 
As the air pressure below valve 4 decreases, and the compression 
of the spring forces the stem and valve downward, the valve 
restricts the lower ports to the atmosphere and opens those 
between the valve and spring chambers. The discharge air pres- 
sure then has access to tbe spring chamber. This chamber is 
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alwajH connected to the atmosphere by two small holes througti 
the body, 2; the air from the valve chamber enters more rapidly 
than it can escape through these holes, causing pressure to 
accumulate above the valve and assist the spring to close it with 
the "pop" action before mentioned. 

The safety valve is adjusted by removing cap nut 3, and 
screwing up or down on adjusting nut 7. After the proper 
adjustment is made, cap nut 3 must be replaced and securely 
tightened, and the valve operated a few times. Particular atten- 
tion must be given to see that the holw in the valve body are 
always open, and that they are not changed in size, especially the 
two upper holes. 

ThU safety valve should be adjusted for es pounds. The 
safety valve, as are all .adjustable devices, is more easily and 
accurately adjusted when done on a shop testing rack. 



THE H-6 AUTOMATIC BRAKE VALVE. 

This Brake Valve, although modelled to a considerable ejitent 
upon the principles of previous valves, is necessarily different in 
detail, since it not only performs all the functions of such types 
but also those absolutely necessary to obtain all the desirable 
operating features of the No. 6 Distributing Valve. 

Pig. 18 is taken from a photograph of this brake valve, while 
Fig. Ifl shows two views, the upper one being a plain view with 
section through the rotary-valve chamber, the rotary valve being 
removed ; the lower one a vertical section. In these views the 
pipe connections are indicated. 

Fig. 20 shows two views of this valve similar to those of Fig. 
19, with the addition of a plan or top view of the rotary vaJve. 
The sis positions of the brake-valve handle are, beginning at the 
extreme left, Release, Banning, Holding, Lap, Service, and Emer- 
gency. The names of the parts are as follows; 2, Bottom Case; 
3, Rotary-Valve Seat; 4, Top Case; 5, Pipe Bracket; 6, Rotary 
Valve; 7, Rotary- Valve Key; 8, Key Washer; 9, Handle; 10, 
Handle-Latch Spring; 11, Handle Latch; 12, Handle-Latch Screw; 
13, Handle Nut; 14, Handle Lock Nut; 15, Equalizing Piston; 16, 
Equalizing-Piston Packing Ring; 17, Valve-Seat Upper Gasket; 
18, Valve-Seat Lower Gasket; 19, Pipe-Bracket Gasket; 20, Small 
Union Nut; 21, Brake-Valve Tee; 22, Small Union Swivel; 23, 
Large Union Nut; 24, Large Union Swivel; 25, Bracket Stud; 
26, Bracket-Stud Nut; 27, Bolt and Nut; 28, Cap Screw; 29, Oil 
Plug,' 30, Rotary-Valve Spring; 31, Service -Exhaust Fitting. 

Keferring to the rotary valve, a, j and s are ports extending 
directly through it, the latter connecting with a groove in the 
face; f and k are cavities in the valve face; o is the exhaust cav- 
ity; X is a port in the face of the valve connecting by a co^ed 
passage with o'; A is a port extending from the face over cavity k 
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fwith exhaust ia\ity o « in a groove in the face 
port which conoecta through a cavitj m the vaive 
with eavitj I Befemng to the ports m the rotarj valve seat, d 
leads to the feed vaKe pipe b and o lead to the brake pipe, g 
leada to ihamber D, ex is the exhaust opening lending out at the 
bai.k of the %aKe, e la the prehminarj exhaust port leading to 
chamber D r is the na/ning port leading to the exhauat p la the 
port leading to the pump governor, I leada to the distributing 
vuhe release pipe u leads to the applteatian cylinder pipe 

In describing the operation of the brake rilve it i^ill be more 
readily understtod if the jositiona are taken up in the or ler in 
which they are moat generally used rather than thSir regular or ler 
as mentioned previously 

Chargmg and Release Posxtion The purpoae of this position 
IS to proMde a large and direct paaaage from the main reservoir 
to the brake pipe to permit a rapid flow of air into the latter to 
(a) charge the train brake syetem, (b) quitkly release and 
recharge the brakea but (c) not release lotomotue brakes if 
they are api,lied 

4ir at mam reservoir pressure flows through port a in the 
rotary *ahe and port 6 ui the vahe seat to the brake pipe At 
the aame time port 3 in the rotary vaho registers with equal)7ing 
port g in the \alve seat permitting main reservoir pressure to 
enter chamber D above the equalizing piston 

If the handle viere alloned to remain in this position the 
brake system "ould be <harged to main reaerioir presaute To 
avoid this the hindle mu<it be moved to Running or Holding posi 
tion To present the engineer from ftrgetting this a small port 
disibarges feed \alve pi[.e air to the atmosphere in release posi 
tiOQ Cavity f in the rotary \alve connects port d nith naming 
port r in the seat and allows a small quantitv of air to escape 
into the exhaust cavity BX which makes suftiient notse to attract 
the engineer s attention to the position in nbifh the \alve handle 
IS standing The small groove m the face of the rotarv valve 
whi(h connects vsitb port a extends to port p in the valve ^at 
allowing main reservoir pressure to flow to the excess pressure 
head of the pump governor 

Sunnmg Pos\1ton This is the proper rosition of the handle 
(a) when the brakes are (harged and ready for use (b) when 
the brakes are not being operatSl and ( ) to release the locomotive 
brakes In this position cavity f in the rotarv valve connects 
ports b and d in the valve seat alfording a large direct passage 
from the fee I valve pipe to the brake pipe so that the latter will 
charge up aa rapidly as the feed vilve can supply the air, but can- 
not attain a pressure above that tor which the feed naive is 
adjusted Cavity jt m the rotary valve connects ports c and g in 
the valve seat so that chamber D and the equalizing reservoir 
charge uniformly with the brake pipe keeping the pressure on the 
two sides of the equalizing piston equal Port » 111 the rotary valve . 
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registers with port ; in the lahe seat, perimlting main reservoir 
pressure which is present at all times abo\e the rotarj *aJve to 
pass to the eaeeBS pressure head of the pump governor Port ft 
in the rotarj valie registers witb port I in the seat eonneetiug the 
distributing \aS\e release pipe through the e^ihaust eaiit; ex nith 
the atmo phere 

If the brake valve is id running position when uncharged cars 
are eut m or if after a bea\; brake application and release the 
bamlle (f the automatic brake ial\e is returned to running posi 
tion too soon the governor will stop tbe pump until the difference 
between the hands on gauge No 1 is less than 20 pounds The 
pump stopping from this cause calls the engineer s attention to 
the seriou^y wrong operation on hf part as running positi n 
results in delay in (.barging and is liable to cause some brakes to 
stick Belease position should be used until all brukes are released 
and nearly charged 

Sentee PoiitKn This position giies a gradual reduction of 
brake pipe pressure to cause a serine application Port h in the 
rotary \alve registers nitb port e in the valve seat allowing air 
from Chamber D and the equalizing reservoir to escape to the 
atmosphere through cavities o in the rotary vahc and EX in the 
valve seat Port e is restnctel so ai to make the pressure in the 
equalizing reservoir and chamber D fall graduall} 

As all other ports are closed the fall of pressure in chamber D 
allows the brake pipe pressure under the equalizing piaton to raise 
it, and unseat its valve allowing brake pipe air to flon to the 
atmosphere gradually through the oi>emng marked BP Es When 
the pressure in chamber D is reduced the desired amount the 
handle is moved to lap potHion, thus itopping anv further re<luc 
tion ID that chamber Air wilt LOUtinue t6 discharge fr m the 
brake pipe until its pressure has fallen to an amount i trifle less 
than that retained in chamber D, permitting the pressure in this 
chamber to fone the piston downward gradually and stop the dis 
charge of I rake pipe air It will be seen therefore that the 
amount of reduction in the equalizing reservoir determines that 
m the brake pipe regardless of the length of the train 

The gradual reduction of brake pipe pressure is to prevent qiuqk 
action and the gradual stopping of this discbarge is to prevent 
tbe premature release of bead brakes 

Lap Posttton This position is used (a) while holding the 
brakes applied after a serviie application until it is desired either 
to make a further brake pipe reduction or to release them and 
(b) to prevent lo^s of main reservoir pressure in the event of a 
burst hose a break in two or the oj ening of tl e conductor b vaJve 
All ports are closed 

lietease Posttion This position, which is used for releasing 
Ihe train 'brakes after an application without releasing the 
L omotive brakes is lescnbed under Charging and Sel(a.e Tbe 
air flowing from the main reservoir pipe conncLtim through 
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port a ID the rotary ^alve and port b in the valve seat tii 
the brake pipe raises the pressure in the latter, thereby 
causing the triple lahes and equalizing portion of the dia 
tributing val^e to go to release position which releases the train 
brakes and recharges the ausihary reservoirs and the pressure 
-hamber in the distributing valve When the brake pipe pressure 
has been increased sufficientlj to cause this the handle of the 
brake vahe should be moved to either Bunn%ng or Eoldiitg posi 
tion, the former when it is desired to release locomotive brakes, 
and the latter when thej are to be stilt held applied 

Holding Ptwifion This position is so named because the 
locomotive brakes are held applied while the tram brikes recharge 
to feed valve pressure All ports register as in running position, 
except port I, which is closed. 

Therefore the only difference between Bunntiig an 1 Holding 
Positions IS that in the former the locomotive brakes are released, 
while m the latter they are held applied 

Emergency Posttton This [osition is used vvhen the most 
prompt and heavy application of the brakes is required Port n 
in the rotary valve registers viith port c in the valve seat making 
a large and direct communication between the brake pipe and 
atmosphere through cavity o in the rotary valve and ex in the 
valve seat Thus direct passage makes a sudden and heavy dis 
charge of brake pipe pressure canting the triple valves and dis 
tributing valve to go to the emergency position and give maximum 
braking power in the shortest possible time 

In this position mam reservoir air flows to the application cyl 
inder through port j which registers nith a groove in the seat 
connecting with canity k thence through ports it in the valve and 
« in the seat to the application cylinder pipe thereby mamtiining 
application cylinder pressure as already described aol shown in 
Fig 10 

The oil plug 29 is placed in the top case 4, at a point to fix the 
level of an oil bath m which the rotary valve operates The posi 
tion of this oil hole is such that it is impossible to pour oil into 
the valves in excess of the amolint required This arrangement 
furnishes thorough lubrication Valve oil should be usel 
Leather washer 8 prevents nir in the rotary valve chamber from 
leaking past the rotary valve key to the atmosphere t^pring 30 
keeps the rotary valve key firmly pressed against washer S when 
no main reservoir pressure is present The handle 4 contains 
latch ]1, which fits into notches in the quadrant of the top case, 
so located aa to indicate the different positions of the brake valve 
handle Handle latch spring 10 forces the latch against the quid 
rant with sufficient pressure to indicate each position 

To remove the brake valve ilose the cocks as previously ex 
[.laincl ind take off nuts 27 (See Fig 21) To take the valve 
prtper apart remove cap screws 2S 

The brake valve should be located so that the engineer can 
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Fig. 22. Valve, Complete. 



Pig, 23. Bemoved From Pipe Bracket. 
S-6 INDEPENDENT BKAKE vALVE. 
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i'la. Hi. The 8-6 Independent Brake Valve. 
■iiiwtions: RV-Reducing Valve Hpe; EX— Exhaust; IV~ 
Dist rib iitinif- Valve Release Pipe to the DifltributitiK Valve; 
Ul — l)ifltributiji(i-Vi:lve Release Pipe to the Automatic Brake 
Valve; II — Application -CI jinder Pipe. 
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Fig. 22 and 23 illustrate this valve, which ia of the rotary 
type. Fig. 24 slions a vertical section through the center of the 
Talve, and a horizontal section through the valve bodj, with 
the rotary valve remOved, showing tbe rotary valve seat. Pig. 
25 shows this valve similarly to Rg. 24, with tbe addition of a 
top view of the rotary valve. In these \iews the pipe connections 
and positions of the handle are indicated. Beferring to Fig. 25, 
the names of parts are as foiiows; 

2, Pipe Bracket; 3, Rotary-Valve Seat; 4, Valve Body; 5, 
Return-Spring Casing; 6, Befum Spring; 7, Cover; 8, Cafling 
Screw; B, Rotary Valve; 10, Rotary- Valve Key; 11, Sotary- Valve 
Spring, 12, Key Washer, 13, Upper Uuteh, 14, Handle Nut, 15, 
Handle, 18, Latch Spring, 17, Latch Screw, 18, Latch, 19, 
Cover Screw 20, OjI Plug, 21, Bolt and Nut, 22, Bracket Stud, 
23, Bracket Stud Nut, 24, Upper Gasket, 25, Loner Gasket, 26, 
Lower Clutelr, 27, Return Spring Stop, 28, Cap Strew 

Port b in the seat leads to tbe Reducing Val\e pipe Port a 
leads to that portion of the Distributing Valve Release Pipo 
which connects to the distributing vahe at IV (Fig 7) Port c 
leads to the other portion of the release pipe which connects to 
the automatic brake valve at III {Fig 19) Port d leads to 
the application cylinder pipe which connetts to the distributing 
valve at II (Fig 7) Port h in the center, is the exhaust port 
leading directly donn to the atmosphere Port H is the warning 
port, connecting with the atmosphere Exhaust cavity g in the 
rotary vdlve is always in tommunieation at one end nith exhau-t 
port h Groove e m the face of the ^alve communtcatc'i at one 
end with a port through the vahe This groove is always in 
conimunKation with a groove in the seat connecting with supph 
part b and through the opening just mentioned air is admitted tn 
the chamber above the rofar> lalxe thus keeping it to its aeit 
Port J" lonneits by a small hole with grooie e, f is a groove in 
the face of the rotary vahe t tonsists of porta in top and faic 
of valve connected by a passage 

Eviiniag PnaitiOH This is the position that the independent 
brake tahe *ihou1d be (.arned in at all times when the independent 
brake is not in use Groove f m the rotirv lahe conneits portn 
a and < in the \ ihe aeat thus eitablishing oommunication be 
tween the application pylinUer of the distributing vahe and port 
( of the automatic brake vahe (Fig It), so that the distributing 
valve can be releaseil by the latter It will bIeo be noted that if 
the automatii brake vahe is in running position and the inde 
pendent brakes are being operated they can be released by aim 
ply returning the independent \ai\e to running position as the 
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Fig. 2-'i. The S-8 Independent Bkakr Vii.TE. 
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application -cyliader pressure can then escape through the release 
pipe and automatic brake valve. 

Slow -Application Position. To apply the independent brake 
lightlj or gradually, move the brake-valve handle to the Blow- 
application position; port id, registers with port d, allowing air 
to flow from the reducing- valve pipe through port and groove 6 
in the seat, groove e in the rotary valve, and the comparatively 
small port m to port d; thence through the application -cylinder 
pipe to the application cylinder of the distributing valve. 

Quick-Applieation Posit ton. To obtain a quick application 
of the independent brake, move the brake-valve handle to quick- 
application po)<ition; groove e then connects ports b and d 
directly, makinfi; a larger openiag between them than in the alow- 
application position, allowing supply air to flow I'apidly from 
the reduciog-valve pipe to the application cylinder of the dis- 
tributing valve. 

Since the supply pressure to this valve is fixed by the regula- 
tion of the reducing valve to 45 pounds, this is the maximum cyl- 
inder pressure that can be obtained. 

Lap Position. This position is used to hold the independent 
brake applied after the desired cylinder pressure is obtained, at 
which (irae all communication between operating ports is closed. 

Release Poeitioit. This position ia used to release the pressure 
from the application cylinder when the automatic brake valve is 
not in running position. At such time the offset in cavity g reg- 
isters with port d, allowing pressure in the application cylinder to 
flow through the application-cylinder pipe, ports d, g end ft to 
the atmosphere. 

The purpose of return spring 9 is to automatically move the 
handle 15 from the release to the running position, or from the 
quick-applicatipn to the slow -application position, as coon as the 
engineer lets go of it. The automatic return from release to run- 
niiig position is to prevent leaving the handle in the former, and 
thereby make it impossible to operate the locomotive brake with 
the automatic brake valve. The action of the spring between 
quick -application and slow -application positions serves to ac- 
centuate the latter, so thst in rapid operation of the valve, the 
engineer is less likely to unintentionally pass over it to the quick- 
application position, thereby obtaining a heavy application of the 
locomotive brake when only a light one was desired. As a warn- 
ing to the engineer in case of a broken return spring, port I in 
the face of the rotary registers in release position with port t in 
the seat, allowing ait i.a escape to the atmosphere. 

The purpose of the oil plug 20 is the same as that described 
in the automatic brake valve. 

The location of this valve should be governed by the same con- 
siderations as those mentioned concerning the automatic brake 
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THE Hd FFED VALVE 

The B6 feed \a]\e (Pigs 27 and J8), fumisheil with the No 
6 equipment, is an iinpro\ed fomi of the sjiilevllie t>pe It 
differs from previous ones in charging lo the regulated preasure 
aomewhat quitker, and in maintaininj; the pressure more ae 
curately under the variable conditions of short and long trams, 
and of good and poor maintenanie Also, it gues high and low 
brake pipe pressure (ontrol It is supplied with air directly from 
the main reserioir It regulates the pressure m the feed valve 
pipe, and also the brake pipe lu running aud holding positions of 
the automatic brake vahe as the latter then connects these two 
pipes It IS (onnected to a pipe bracket located in the pipine 
betneeu the main reservoir and the automatic brake lalie, ana 
IS interchangeable nith preuous types 

Figs I'l and it) ire diagrammatiL iiens of the vaUe and pipe 
bracket haimg the ports an<l operating parts in one plane to 
facilitate description The ntinics of the parts shonn in the dia 
gram are as follows 2, Vahe Body, ! Pipe Bracket, 5, ( ap 
Nut, b. Piston Spring, 7, Piston Spring Tip, 8, Supply Valve 
Piston, 9, Supply Vahe, 10 Supply Vaiie Spring, II, Regii 
la ting Valve Cap, IJ, Regulating Vahe, 13, Regulating Valve 
Spneg, 14, Diaphragm, I'i, Diaphragm Ring, 16, Diaphragm 
Spindle , 17, Rcgnlating Spring , 18, Spring Box , 19, Upper 
Stop, 20, Lower Stop, 21, Stop Screw, 2>, Adjusting Handle 

This feed ial\e conEists of two set? of parts, the supply and 
regulating The supply pirts, nhich control the flow of air 
through the \alve, consist of the supply lalve 9 and its spnng 
10, the supply talve piston R and its spring b The regulating 
parts consist of the regulating ^ he 12 regulating vahe spring 
13, diaphragm 14, diaphragm apindle Iti regulating spring 17, 
and regulating handle 22 

Mam reser\oir air enters through port u a to the supply valve 
chamber B, forces supply (ahe piston 8 to the iett, (empresses 
piston bpring 6 and causes the port in supply vahe 9 to register 
with port c (See Fig 30) This permits air to p„Bs through ports 
c and d to the feed valve pi]>e st FVP, and through pott e to 
diaphragm chamber L 

Regulating vahe 12 is then o[ en and connects chamber G, on 
the left of piston S, to the teed vahe pipe through passage k, 
port k, chamber L and passage c, d, d Air feeding by the piston 
cannot accumulate above feed vahe pipe pressure When regu 
lating valve 12 is closed the pressure on the left of piaton 8 
quickly rises to the main reservoir pressure on the right and 
piston spnng 6 forces piston H and supply vahe 9 to the right, 
closes port c, and stops the flow to the fee<l valve pipe 
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diaphragm 14. When the 

. . „. .= , „ ' right IB greater than the 

feed-valve pipe pressure ia chamber L on ita left, it opena regu- 
lating valve 12, This causes the supply valve to admit air to the 
feed-valve pipe. When the feed-valve pipe pressure in ehamher 
L is greater than that of the regulating spring 17, the diaphragm 
allows regulating valve 12 to close. This causes the supply valve 
to stop admitting air to the feed-valve pipe. 

As already explained under H-6 Automatic Brake Valve, in 
release position of the latter, tBe warning port is supplied from 
the feed-valve pipe. (See >'ig. 20.) This insures that the exeess- 
presBure governor head will regulate the brake- pipe pressu're in 
release position even though the feed valve is leaking slightly, but 
not enough to be othemiRe detrimental. 

The distlnguiBhing feature of this type of feed valve is the 
duplex adjusting arrangement by which it eliminates the necessity 
of the two feed valves in high and low pressure service. The 
spring box, IS, has two rings encircling it, which arc split 
through the lugs marked 19 and 20 in the diagram, and which 
may be secured in any position by the screw 21. The pin form- 
ing part of adjusting handle 22, limits the movement of the 
handle to the distance between stops 19 and 20, When testing 
the valve, stop 19 is located so that the compression of spring 17 
will give the desired high brake-pipe pressure, and stop 17 so that 
the spring compression ta enough le«s to give the low brake-pipe 
pressure. Thereafter, by simply turning handle 22 until its pin 
strikes either one of these stops, the regulation of the feed vaJve 
is changed from one brake-pipe pressure to the other. 

To adjust this valve, slacken screws 21, which allows stops 19 
and 'iO to turn around spring box IS. Adjusting handle 22 
should be turned until the valve closes at the lower brake-pipe 
pressure desired, when stop 20 should be brought in contact with 
the handle pin, at which point it should be securely fastened by 
tightening screw 21. Adjusting handle 22 should then be turned 
until the higher adjustment is obtained, when stop 19 is brought 
in contact with the handle pin and securely fastened. We rec- 
ommend that the stops be placed to give 110 pounds high, and 70 
pounds low, brake-pipe pressure. 

When replacing this feed valve on its pipe bracket after re- 
moval, the gasket, shown in Fig. 28, must always be in place be- 
tween the valve and bj-acket, to insure a tight joint, 

THE C-S KEDUCINO VALVE. 

This valie, illustrated in Fig. 31, is the well known feed 
valve that has been used for many years in connection with the 
Q-6 brake valve, but in this equipment is attached to a pipe 
bracket. The only ditference between it and the B-6 feed valve 
just described is in the adjustment, it being designed to reduce 
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mam reservoir [reasure to a aiD^^le flxed pressure nhich jd this 
equipment ib as already statel 45 [ouad^i To adjust tbis vahe, 
remove the eap nut ou tbe eod ot the spnug box this mil expose 
the adjusting nut b; nht(h the adjustment is made It is called 
a Reducing Vahe when used witb the independent brake and 
air signal systems simply to distinguish it from the fe<>d valie 
Bup( lying the automitii brake valve 

THE 8F TYPE OF PUMP IjOVEBNOK. 

The duty of the SF Pump Governor 11 to sufficiently restriit 
the speed of the pnmp when the deiired main reservoir pressure 
IS obtained so IB to prevent tbis pressure from rising any Ligher 
During mi>st of the time on a trip the automatic brake valve is 
in running position keeping the bral<e<! (barged But little extess 
pressure is then needed an 1 the governor regulates the main 
reservoir pressure to about 20 pounds onlv above the brake pipe 
pressure thus making the work of the pump easier On the other 
hand when the brakes are apjlied (lap position of the automatic 
brake vat\e folloning the use of its service position) a high 
mam reservoir pressure i« needed to injure their prompt release 
and recharge Therefore as soon as the use of lap serine or 
emergency positions is commented the governor alloHs the pumj 
to viork freely until the maximum main reserioir pressure is ob 
tained Again nhen the brake pipe pressure is changed from onf 
amount to another by the feed vahe as where a locomotive 11 
ufei alternately in high speed brake anl ordinary service the gov 
emor automatically <hange8 the main reservoir pressure to suit 
an I at the same time maintains the other features just described 

Another im[ortant feature la that before commencing and 
during tbe descent of steep grades this governor enaHes the engi 
neer to raise and maintain the brake pipe pressure about _0 
pounds above the feed valve regulation merely by tbe use of re 
lease position of the automatu brake valve the position which 
shoull be used luring soih braking 

The foUofting »ill explain the tonstruction and operation of 
the 8F Governor 

Fig 32 shons a sectional view at this governor with steam 
valve 5 open By referenie to tie piping diagnm in Fig IB, 
connection B leads to the boiler P to the air pump MR to the 
main reservoir ABV to the automatic brake valve t^P to the 
fei 1 valve pipe W is the waste pipe connection Steam enters at 
B and passes by steam vahe 5 to the connection P and to the 
pump The governor regulating hea 1 on the left is called the 
excess pressure head and the one on the right the maximum 
pressure head Air from tbe mam reser\oira flows through the 
automatic brake vilve («hen tbe latter is in release ri nning or 
holding position) to the connection marked ABV into chamlier d 
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FiG. 30. Diagram op B-6 Fbed Valve, Open. 
ConEectiona: See Fig. 39. 
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betow diaphragm 28. Air from tbe feed-yalve pipe enters at ths 
connection FVP to chamber f above diaphragm 28, adding to the 
presBure of regulating spring 27 in holding it down. Ah this 
apring is adjusted to about 20 pouads, this diaphragm will be 
held down until tbe nialD-reaervoir pressure iu ch^ber d slightlj 
exceeds the combined air and Bpriug pressure in chamber /. At 
such time, diapbrsgm 28 will rise, unseat its pin vaive, and allow 
air to flow to chamber b above the governor piston, forcing tb» 
latter downward, compressing itB spring and restricting the flow 
of Bt«am past steam valve 5 to tbe point where the pump will just 
sappl; the leakage in the brake system. When main-reservoir 
pressure in chamber d becomes reduced, the combined spring and 
air pressure above the diaphragm forces it down, seating its pin 
valve. As chamber b is always open to tbe atmosphere through 
the small vent port e, the pressare in chamber b above the gov- 
ernor piston will then escape to the atmosphere and allow the 
piston spring, and steam pressure below valve 5, to raise it and 
the governor piston to the position shown. Since the connection 
from the main reservoir to chamber d is open onlj when tbe 
handle of the automatic brake valve is in release, running or hold- 
ing positions, in the other positions this governor head is cut out. 
Tbe connection marked MB in the maiimum-[»'es3ure head should 
be connected to the main reservoir cut-out cock, or to tlie pipe 
connecting the two main reservoirs, so as to be always in com- 
munication with the main reservoir, so that when the excess-pres- 
sure head is cut out by the brake valve, or by the main -reservoir 
eut-out eock, this head will control the pump. When main-reaer- 
voir pressure in chamber a exceeds the adjustment of spring 19 
in the maximum -pressure head, diaphragm 20 will raise its pin 
valve and allow air to flow in to diamber 6 above the governor 
piston, controlling tbe pump as above described. Tbe adjustment 
of spring 19 thus forms the maximum limit of main -reservoir 
pressure, as for example when the train brakes are applied. 

As each governor head has a vent port c, from which a small 
amount of air escapes whenever pressure is present in port b, 
to avoid an unnecessary waste of air, one of these should be 
plugged. 

To adjust the excesB-pressare head of this governor, remove 
cap nut 25 and turn adjusting nut 26 until the compression of 
spring 27 gives tbe desired difference between main reservoir and 
brake-pipe preaauree, the handle of the automatic brake valve 
being in running position. To adjust the masiraura-pressure head 
remove cap nut 17 and turn adjusting nut 18 until the compres- 
rion of spring 19 causes the pump to stop at the maximum main- 
reeervoir pressure required, tbe handle of the automatic brake 
valve now being on lap. It is recommended that spring 27 be ad- 
justed for 20 pounds excess pressure, and spring 19 for a pressure 
ranging from 120 to 140 pounds, depending on the service. 
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Fig. 31. The C-6 Reducing Valve. 
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THE " DEAD-ENGINE ■' FEATURE. 

The "Dead Engine" feature shown in Fig. 1-A, and 1-B 
shown at Z, ia for the operation of the locomotive brakes when 
the -pump on a locomotive in a train ia inoperative through being 
broken down, or b; reason of no steam. Fig. 33 shows the com- 
bined strainer, check valve, ~and choke fitting. As these parts are 
not required at other tirae^ a cut-out cock la provided. This eoek 
should be kept closed except under tbe conditions just mentioned. 
The air for operating the brakes on such a locomotive must then 
be supplied through the brake pipe from the locomotive operating 
the train brakes. 

With the cut-out cock open, air from the brake pipe enters 
at BP, Fig. 33, pasfies through the curled hair strainer, lifts check 
valve 4, held to its seat by a strong spring, glasses through the 
choke bushing, and out at MB to the main -reservoir, thus provid- 
ing pressure for operating the brakes on .this locomotive. The 
double-beading cock should be closed, and the handle of each 
brake valve should be in running position. Where absence of 
water in the boiler, or other reason, justifies keeping the mazimum 
braking power of such a locomotive lower than the standard, this 
can be accomplished b; reducing the adjustment of the safet; 
valve on the distributing vaive. It can also be reduced at will hj 
the independent brake valve. 

The strainer protects the check valve and choke from dirt. 
Spring 2 over the check valve insures this valve seating and, while 
assuring an ample pressure to operate the locomotive brakes, 
keeps the main- reservoir pressure somewhat lower than the brake- 
,pipe pressure, thereby reducing any lealtage from the former. The 
choke prevents a sudden drop in brake-pipe pressure and the appli- 
cation of the train brakes, as would otherwise occur with an un- 
charged main reservoir cut in to a chvged brake pipe. In this, it 
opK'ateB similarly to the feed groove in a triple valve. 

MANIPULATION AND TRAIN HANDLING. 

The following in'tructions are general and most neceasanly be 
supplemented to a limited extent to fully meet tbe varying lotal 
conditions on different railwa3's 

The instnictionB for mimpulatmg the ET equipment are prae 
tically the samn as those given for the combined automatic and 
straight air brake therefore no ridical lepirture from present 
metho Is of brake mampulation is required to get the desired 
results 

The neeessarv instruction'! are briefly as follows 

When not tn u»e carry (Ae handles of both brate vaiies tit run 
ntng position 

To apply the braket tjt si^via move the ban He of the auto 
matic brake valve to the termce posiftom, making the required 
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brake-pipe reduction, then back to lap position which ia the one 
for holding brakes applied. 

To release the train brakes, move the handle to the release po- 
sition and bold it tbere until all triple valves are in release posi- 
tion; if locomotive brakes are to be released at once, use running 
position; but if they are to be held for a time, move to holding 
position, and then graduate thero off by short, successive move- 
ments between running and holding positions. With all freight 
trains and especially long ones, both release and holding positions 
must, of course, be used very much longer than wit^ short trains, 
particularly passenger. 

To apply the brakes in emergency, move the handle of the 
automatic brake valve quickly (o emergency position and leave it 
there until the train stops or tie danger is past. 

To make a smooth and accurate two-applicatimi passenger stop, 
make the first application sufficiently heavy to bring the speed of 
train down to about 15 miles per hour at a convenient distance 
from the stopping point, then release train brakes by moving the 
handle to release position, then the locomotive brakes by moving 
it to running position for two or three seconds before re-applyiny. 
A little experience with the E. T. equipment will enable the engi- 
neer to make smooth and accurate stops with much greater ease 
than was heretofore possible. 

When using (he independent brake only, the handle of the 
automatic brake valve should be carried in n/nntn^ position. The 
independent application may be released by moving the inde- 
pendent-brake-valve handle to running position. Independent re- 
lease position is for use only when the automatic-brake -valve 
, handle is not in running position, as an example, when the engi- 
neer desires to release the engine brakes independent of the train 
brakes. 

While handling long trains of oars, in road or switching serv- 
ice, the independent brake should be operated with care, to pre- 
vent damage to cars and lading, caused by running the slack in or 
out too hard. In cases of emergency arising while the indepen- 
dent brake is applied, apply tha automatic brake instantly. The 
safety valve will restrict the brake-cylinder pressure to the proper 



The brakes on the locomotive and on the trsin should be alter- 
nated in heavy grade service to prevent overheating of driving- 
wheel tires and to assist the pressure retaining valves in holding 
the train while the auxiliary reservoirs are being recharged. This 
is done by keeping the locomotive brakes released by use of the 
independent brake valve when train brakes are applied, and apply- 
ing locomotive brakes just before train brakes are released, and 
then releasing locomotive brakes after train brakes are reapplied. 

When all brakss are applied automatically, to graduate off or 
entirely release the locomotive brakes only, use release position 
of the independent brake valve. 
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Fig. 32. The SF-4 Pump Governor. 
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The red hand of gauge No 2 (Fig 1) will show at all times 
the pressure iq the toeomoti\e braJie cytinderB and this haaj 
ahould be obsened in brake manipulation 

Beleme Po»iUon of the Independent Brake Valve iitH release 
the loco intive braiea under any aiid all condttiong 

The tram brakes sb(uld invariably be released before ietach 
ing the loeo motive holding with hand brakes where necessary 
Thia IB eapecially important on a grade as there is otherwise no 
assurance that the car ars or train so detached will not itart 
when the air brakes leak off aa they may in a short time where 
there is (onsiderable leakage 

The automatic brakes should neier be used to hold a standing 
locomotive or a tram eien where the lotomotue is not detached 
for longer than ten minutes and not for such time if the grade is 
very steep or the csndition of the br ike^ is not good The safest 
method is to hold with hand brakes only and keep the auxiliary 
reservoirs fully charged so as to guar I against a "itart from 
brakes leaking off and to be reaiy to obtain any part of full 
braking power immediatelv on starting 

The independent brake is a very important safety feature in 
this connection aa it will hold a locomotive with a leaky throttle 
or quite a heavy train on a fairlv steep grade if as the automatic 
brakes are released the alack is prevented from running in or out 
(ilepending on the tendency of the grade) and giving the locomo 
tive a start To illustrate — the best method to make a stop on a 
les en ling grade is to apply the independent taake heavily aa the 
stop is being completed thus bunching the train solidly then, 
when stopped place ind itaie the hanlle of the independent brake 
vahe in application position then release the automatic brakes 
and keep them charged 'thould the independent brake be nnable 
to prevent the train from starting the automatic brakes will be 
come sufficiently recharged to make an immediate stop in such 
an event enough hand brakes should at once be applied as are 
necessarv to assist the independent brake to hold the train Many 
Tvnanai/s and some serioua ttrecks have resulted tJirough fatlure 
to comply atlh the foregoing inatructiona 

When leaving the engine while doing work about it or when 
it IS Stan ling it a coal chute or water plug always leave the lute 
pen lent brake valve handle in application position 

In case the automatic brakes are npphed by a bursted hose a 
break in two or the use of a conduct )r a valve place the handle of 
the automatic brake valve in lap poaition 

Where there are two or more locomotives in a tram the double 
heading i.ock must be closed and the handle of the automatic 
brake lalve must bo carried in ruimmo position on each except the 
one from whi b the brakes are being operate I 

Before leaving the round hru«e the engineer should try the 
brakes viifh both brake valves and see that no serious leaks exist. 
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. T. EQUIPMENT. 
Q. What do the letters E. T. signif; in the air-brake equip- 

A. It aignifies the new Westingbouse engine and tender 
brake; E. T. being the initialH of the words "Engine and Ten- 

Q. How does the E. T. locomotive brake constitute an im- 
provement over the standard braket 

A. It has fewer parts) Jt has the combination of automatic 
and straight air featnres in one mechanieni. It is much easier to 
operate and is cheaper to maintain than the former tjrpea of anto- 
matic and straight air brakes. 

Q. Wbat parts have been disposed of on the locomotive and 
replaced by the B. T, brake I 

A. Both triple valves and auxiliary reservoirs, pressure retain- 
ing valves, one brake pipe feed valve and reversing cock, high 
speed reducing valves, and double check valves. 

Q. What service will the E. T. equipment perform! 

A. It is adapted to any kind of engine or train service, and 
may be used for freight, switching or passenger service, including 
high speed brake performance without modification, 

Q. What necessity brought out tile E. T. brake! 

A, Because of the heavier weight of all kinds of modem loco- 
motives, faster and heavier passenger trains, and larger freight 
trains, there is a need of a more positive and more flexible brake 
than the former type. There is embodied in the B, T. the long- 
felt want of a means of graduating the brake "on" or "off" as 
well as releasiDg the engine brakes independently of the train 
brakes or simultaneously. with them. 

Q. There being no auxiliaries, where does the air come from 
directly to apply the engine brakes! 

A. From the main reservoir. 

Q. What advantage does the E. T. equipment possess over the 
standard engine brake! 

A, Shorter stops can be made, principally rtue to the main- 
taining feature of the distributing valve and in emergency it gives 
20% to -30% more braking power than service application. 
Smoother stops can be made, due to the graduated release feature 
in connection with the automatic brake valve. Brakes on long 
trains may be released at slow speeds with less danger of train 
parting. 
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Q. Wbj is it that but one brake pipe feed valve is used nith 
the E. T. eqaipmentT 

A. Because tbe ooe ia uee has a regulating attaebmeut by 
means of which it can be quickl; changed from one brake pipe 
preeeure to another itj means of a hand wheel. 

Q. How is the excess pressure regulated with tbe E. T. equip- 

A. By the pump governor. The low-pressure adjusting spring is 
usually set at 20 pounds, thereby maintaining 20 pounds more pres- 
sure in the main reservoir than that carried in the brake pipe. If 
the brake pipe pressure is changed the excess is automatically ad- 
justed also. 

Q. What is tbe purpose of the independent brake valvet 

A. By its use the engineer is enabled to perform the same 
operation that was done with the straight air brake; it also 
enables him, when the automatic brake is applied, to regulate the 
cylinder pressure on the locomotive, or to release entirely the loco- 
motive brakes, without affecting tjie train brake, or again apply 
the locomotive brakes independent of the train brakes. This is 
also true of the engineer on the helper engine, regardless of how 
the head engineer uses the brake. 

Q. How does tbe E. T. automatic brake valve known as the H 
type differ from the G-6 brake valvef 

A. The 0-6 brake valve has only 5 positions, the H type has 
6. The extra position is known as "Holding Position." In 
"Beleaae" position the H type brake valve differs from the 0-6 in 
that the train brakes can be released, but not the locomotive 
brakes. Holding poaition, as its name implies, is also for the 
purpose of holding the locomotive brakes applied until it is de- 
sired to release them. By moving tbe handle back and forth be- 
tween "Holding" and '-'Running" position or between "Re- 
lease" and "Running" position the locomotive brake can be 
graduated off. In "Holding" position the feed valve also con- 
trols the brake pipe pressure. When releasing brakes on long 
freight trains the slack may be held bunched, thus preventing a 
break-in-two, especially when release is made at slow speed; the 
handle is moved to "holding position" to avoid overcharging. 

Q. Do the "Running," "Lap," "Service" and "Emer- 
geucy" positions of the H brake valve and tbe G-6 brake valve 
perform the same identical functions t 

A. Identical, so far as train handling is concerned. 

Q. Does the distributing valve charge up tbe pressure cham- 
ber (dummy auxiliary) in the same time that tbe ordinary triple 
valve charges its auxiliaryt 

A. YeB.> And in precisesly the same manner, by the brake 
pipe pressure passing the piston by means of a feed groove whicb 
is made in proportion to the size of tbe pressure chamber. 
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Defective Operation: 

q. If the applieation ehawber pipe I leaks at any of its con- 
neetioaB between the independent brake valve and the distributing 
valve what would be the effectf 

A. It would cause the brake to leak off b«th in service appli- 
cations and in independent brake application. 

Q. If the distributlDg valve releaae pipe H should leak be- 
tween the distributing valve and the independent brake valve what 
would be the effect I 

A. The brake would leak off in independent brake applica- 
tion when the handle was placed on lap. In automatic applica- 
tions it would make no difference, but when a release of an auto- 
matic application was made this leak would gradually destroy the 
"holding feature" of the automatic brake valve, 

Q. Considering that part of the dietributiue valve release 
pipe H between the independent brake valve and the automatic 
brake valve, if it should leak what would be the eSectf 

A. Tbe independent brake applications would be all right, but 
the same loss of tbe "holding feature" would be noticed with the 
automatic brake valve as just described. 

Q. If the rotary of the independent brake valve should leak 
what would be the eiTectf 

A. It would cause a blow at the eahaust port of the automatic 
brake valve if both brake valves are in running position. When 
either the automatic or independent brake is applied in partial 
service, it wilt cause a gradual building up of the pressure cham- 
ber to the adjustment of the pressure reducing valve, thus causing 
the brakes to eventually apply with full independent pressure. It 
will also cause a similar building up of pressure in the application 
chamber when the automatic brake valve is in release or holding 
position. 

Q. If the application valve No. 5 should leak what would be 
the effect and how could it be detectedf 

A. It would cause a continuous blow at the distributing valve 
exhaust port when the brake is not applied. Also during brake 
application it will build up the brake cylinder pressure slightly 
and force the application piston and application valve toward re- 
lease position, which result would open the eshaust valve No. 16 to 
vent tbe undesired increase of brake cylinder pressure to the 
atmosphere. This ventage would be true unless brake cylinder 
leakage would overcome the leaky application valve No. 5, thus 
becoming in itself a maintaining feature with no serious resulte. 

Q. If tbe eshaust valve No. 16 should leak what would be tbe 

A, The distributing valve eihaust would blow in proportion 
to the leak, while tbe brake is applied, still the maintaining feat- 
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nre of the distributing valve would keep the brake applied to the 
predetermined pTessure. 

Q. Should either of the fleiible hose in the brake cylinder 
pipe leading to the tender or engine truck brake burst during a 
brake application, would the other brakes release t 

A. No. Because of a special choke fitting' located between 
the stop coeks and the brake cylinder, which will prevent the air 
from pasBing through them faster than the distribntiug valve can 
supply them. After the stop is made the defective part can be 
cut out by a suitable cut-out cock for each cylinder. 
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THE NEW YORK B-3 LOCOMOTIVE BRAKE 
EQUIPMENT. 

This loioDiotive brake equipment la known as the B-3 equip 
intiil, and ib arranged in four ilifferent 8<.hedules to lOver the gen 
I nil reqiurementa of railroad servite 

SCHEDULE B 3 19 for eugiues in passenger or freight servi<t 
nhere but one brake pipe preesnre le used Both pump ^lercor 
ind pressure controller baie single regulating heads, nhich should 
be adjusted for the standard brake pipe ind main reservoir pre-* 

'Schedule B 3S is for snitch engines onh A single pump 
governor and single pressure coutroller are used The controller 
IS set to gl^e a brake pipe pressure of TO pounds and the pump 
governor for 90 pounds main reservoir pressure, for ordinary 
>initching senice However, when tbe tngiue is used for passen 
ger switching serviie, and handles trains that are using 110 pounds 
lirake pipe pressure, the pump goiernor should be adjusted to 110 
]i(junds main reservoir pressure When hindling a tram using the 
liigh pressure, close cock No 2 between the regulating and supply 
jiortions of the controller. This renders the controller inoperative, 
illowing the main reservoir pressure of 110 pounds to pass to the 
brake valve and brake pipe, so that trains using the high speed 
brake can be handled without delay without the necessity of carry 
ing adilitional apparatus A quick release valve is furnished with 
this schedule, to be placed in the straight air pipe, so that the 
brakes can be released quickly, permitting quitker movement Tha 
ilivided reservoir and accelerator valve are not furnished with this 
Mihedule The supplementary reservoir is substituted for the 
divided reservoir 

ScHBDDLE B 3HP IS for freight service where beaiily loaded 
trains are handled on heavv grades, or loads handled down grailes 
ind empties up Both regulsting portions of the pump governor 
ind pressure controller are duplex, so that pressures of 70 and W 
pounds 110 be larned in the brake pipe and 90 and 110 pounds in 
the mam resenoir for the orilmarv brake pipe pressure and the 
high pressure lontrol 

79 
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For the operation of these duplex reflating portions, three- 
ymj eocka are proviOed, being connected aa ^own in the piping 
diagram. To operate these cocks, turn the handle in line with the 
pipe leading to the regulating head to be need, high or low pres- 
sure as desired. This will cut in the head to regulat« the supply 
portion, and cut off the pressure to the one not in use. 

Schedule B-3HS is the high speed brake. It includes the 
duplex pressure controller and the duplex pump governor. The 
regulating heads of the pressure controller should be adjusted to 
70 pounds and 110 pounds for brake pipe presaure, and the pump 
governor beads adjusted to 90 pounds and 130 pounda for the 
main reservoir pressure. A nnion four-way cock is used with 
the regulating heads of the pressure controller. This is a special 
coek with a connection to each regulating top, one to the supply 
pipe, between the controller and brake valve, and one to the pipe 
between the brake valve and accelerator reservoir. When the 
handle of the four-way cock is in the position to operate the regu- 
lating head adjusted to 110 pounds brake pipe pressure, a small 
port in the accelerator reservoir connection is brought into cora- 
tnunicBtion with a part to the atmosphere. The object of this 
port is to prevent more than the usual predetermined reduction of 
brake pipe air, obtained in the graduating notches, taking place 
with 110 pounds pressure. A union three-way cock connected to 
the main reservoir and pump governor regulating tops is used to 
change the main reservoir pressures. 

The piping diagrams of the four schedules of the B'3 equip- 
ment, shows the several parts comprising each schedule, as well 
as the proper pipe connections. This equipment is an improve- 
ment on former equipments. It not only includes all necessary 
features for the automatic brake, but also a straight air brake for 
the locomotive and tender, all operated by the automatic brake 
valve, without any additional positions. 

Some of the notable improvements incorporated in the B-3 
brake valve, which will be appreciated by those who come in eon- 
tact with it, are: the use of tap bolts instead of screws to fasten 
the valve cover to the body; port O is cored in the valve body 
instead of being drilled through the cover; the projection for cen- 
tering the piston packing leather EV 107 is on the piston instead 
of on the follower. A new packing leather can now be applied 
without removing the piston from the brake valve. It is only 
necessary to remove the back cap and the piston follower. 

Other parts of the equipment fully described under their dif- 
ferent headings are the 1^4" pressure controller by which ths 
brake pipe pressure is regulated ; the accelerator valve which assists 
the brake valve in discharging brake pipe air when making service 
applications irith long trains, the % controller which controls 
the straight air brake pressure; the high speed controller which 
acts as a redoeing valve for the driver and truck brake cylinders, 
the lever safety valve and the quick release valve. 
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MANIPULATION. 

To applj the antomatJc brakes on the locomotive and train, 
move the handle of the brake valve to the graduating notch nec- 
esBary to make the required brak£ P'ps reduction. 

To release both locomotive and train brakes, move tlie bandle 
to Sunning and Strai^t air release poaitioD. 

To release the train brakes and hold the locomotive brakes set, 
move the handle to Automatic release and Straight Air Applica- 
tion poaidoD. 

To apply the locomotive brakea (Straight Air), move the 
handle to Full Automatic release and Straight Air Application 

To release the locomotive brakes move the handle to Running 
and Straight Air release poaitioa. 

To apply the brakes in an emergency, move the handle qnickly 
to Emergency position and leave it there until the train stops. 

In case the automatic brakes are applied by the bursting of a 
hose, the train parts, or a conductor's valve is opened, place the 
handle in Idp position to retain the main reservoir pressure. 

To graduate off or entirely release the locomotive brakes while 
holding the train brakes applied, use the lever safety valve to 
make the required reduction. 

The handle of the brake valve will be found to work freely and 
easily at all times, -as the pressure on the main slide valve does 
not exceed the maximum brake pipe pressure. 

The cylinder gauge will shon at all times the pressnre in the 
locomotive brake cylinder and should be observed in brake manip- 
ulations. 

Where there are two or more locomotives in a train, cut-out 
cock No. 1 should be turned to close the brake pipe and the brake 
valve handle carried in Butining and Straight Air release position 
on all locomotives except the one from which the brakes are oper- 
ated. 

In case it becomes necessat? to cut out the Straight Air brake, 
close cut-ont cock No. 3, located in the straight air pipe. 

To cut out the automatic brake on the engine, close cut-out 
cock No. 6, located in the pipe connecting the triple valve with 
the donble check valve. By locating the cut-out cock at this point 
the auxiliary reservoir will remain charged if the brake is cut out, 
and can be cut in immediately should it be so desired. This cut- 
out cock and also cut-out cock No. 3 are special; they are of the 
three-way pattern and when turned ofF drain the pipes leading to 
the double check valve, which insures the check valve remaioiug 
seated in the direction of the closed cock. If desired, cut-out 
cock No. 8 can be substituted for cock No. G; the latter is, how- 
ever, recommended. 

The main reservoir cock No. 4 is to cut off the supply of air 
when removing any of the apparatus except the governor. 
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The Btraight air controller ia to limit the pressure Id the driver, 
truck and t^der brake cylinders for the straight air brake, and 
should be adjusted to 40 ponnda pressure. 

Oat-out cocks Nob. 5, (( and 7 are recomiHeinled when truck 
brake is used, their purpose being fuUj underatooil. Nos. 9 and 
10 can be added, if desired, so that the driver brake c^lindera and 
reservoir can be cut out and engine truck brake operated by track 

B-3 BRAKE VALVE. 

Figure 1 is a longitudinal side section of the brake valve (Bun- 
ning poBitJoD), showing the main slide valve EV 312, and how the 
graduating valve EV 317 is controlled by the piston EV 311 and 
fever EV 302, also port in the back cap, closed by the vent 
Talve, EV ISO. This view also shows the different positions of the 
brake valve handle. Fig. 3 is a cross section through the valve 
(rear view). Pig. 4 is a cross section through the main slide 
valve, EV 312. This view shows the main reservoir and brake 
pipe connection. It also shows the location of passage H, which 
connects the supplementary reservoir and chamber D, hack of 
piston EV 311, also port O drilled to the slide valve seat and 
cavity R in the slide valve. Fig. 2 ia a top view of the valve 
with the cover, slide valve and handle removed, showing the seat 
and conticctioDS for the straight air and divided resen'oir pipes. 
A shows the opening through the slide valve seat to the brake 
valve chamber A, beneath the slide valve. B is a cavity back of 
the slide valve seat, into which the air flows from the main reser- 
voir pipe, although all the space under the valve cover and above 
the slide valve is known aa chamber B. C is the exhaust passage. 
V is through to the exhaust passage and is an exhaust port for 
the straight air brake in running and straight air release positions, 
and is also an exhaust port for the air from chimber I) through 
port O in the release, running and lap positions Port T is to the 
accelerator reservoir. Port W is to the passage H an I the sup 
plementary reservoir. The location of port in the seat is also 
shown. 

Port is used for the purpose of venting air from chamber 
U to the atmosphere, so as to permit piston FV )H to return to 
its normal position <Fig. 1) when releasing brakes It runs from 
the vent valve seat through the back cap lengthwise through the 
body of the brake valve to a point shown in tig 4 thence up to 
the seat of the slide valve. It is connetteil to the exhaust passage 
by cavity B in the slide vahe and port V in the seat, in full re 
lease, running and lap positions 

Chamber D air is prevented from escaping to the atmosphere 
in these positions by the vent valve EV 1>\0 on the end of piston , 
EV 311. Just before the slide valve reaches the first gradual 
ing notch, it covers port O, so that when the piston moves forward 
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to automatically eloae the service exhaust port F, and unseats vent 
valve EV 180, chamber D air only gets to the face of the slitle 
valve. When the brake valve is placed in the full release, running 
or lap positions, air from chamber D flows through port O, cavity 
B and port V to the atmosphere until the pressure in chamber D 
is slightly below that in chamber A (brake pipe), when the brake 
pipe pressure being the greater it forces piston EV 311 to the po- 
sition shown in Fig. 1, seating the vent valve, and preventing fur- 
ther escape of chamber D air. 

EV 326 is a pipe bracket bolted to the side of the brake valve. 
It has tno pipe connections, one to the main reservoir and the 
other to the brake cylinders. Dotted lines show the cored passage 
from the main reservoir connection to port N, aaci from port E to 
the cylinder pipe connection. 

Figure 5 shows the faco of the slide valve^ F and G are the 
service exhaust ports and are' connected by a passage through the 
center of the slide valve. J and K are the emergency exhaust 
ports connected by passages on each side of the central passage, 
connecting F and G. S is a small port connected by passage X to 
the elongated port Ac, which registers with port T in the seat in 
all the service application positions. P is a groove whose func- 
tion is to connect port W and the supplementary reservoir with 
brake pipe pressure in release and running positions. L is a 
passage through which air passes from the main reservoir pipe to 
the brake cylinder pipe in straight air application position, B is 
a cavity conuecting ports E and V in the running and straight air 
release positions to release the straight air brake and and V 
in release, running and lap positions. It also permits the partial 
opening of port N to E in the last graduating notch and full open- 
ing in emergency position. Ports M are through the slide valve 
and are for charging the brake pipe. 

Main reservoir air, reduced to brake pipe pressure by the pres- 
sure controller, flows into chamber B. The slide valve EV 312 
controls the Sow of air from the main reservoir to tlie brake pipe 
and from the brake pipe to the atmosphere. The brake pipe is 
connected to chamber A. Discharge of brake pipe air to the 
atmosphere for service applications occurs through ports F and G 
and exhaust passage C, but for emergency applications through 
ports J and K and exhaust passage C. In full automatic release 
position air is free to pass from the main reservoir to the brake 
pipe through ports M, and past the end of the slide valve EV 312. 
In the running position ports M only are open betewen the main 
reservoir and brake pipe, but they are sufficiently large to permit 
release of train brakes. Small slide valve EV 317 is a cut-oS or 

Kaduating valve operated by piston EV 311 and lever EV 312. 
service applications it automatically laps port F and stops the 
discharge of brake pipe air when the brake pipe reduction corre- 
sponding to the service graduating notch in which the handle is 
placed has been m&de. Piston EV 311, which is exposed on ono 
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Bide to brake pipe preaBure and on the other to chamber D or Bup- 
plementary reaerToir preasure, through the agency of lever EV 302 
eausea valve EV 317 to move automatically whatever diatance ia 
neeesaary to cloae port F. 



RELEASE POSITION. 

Automatic Release and Straight Air Application Position 
(Fig. 6). The purpose of thia poaition ia to promptly release 
and recharge the automatic brakes and to applj the atraigbt air 
brakes or retain the pressure in the locomotive and tender brake 
cylinders. In this position ait flowa directly from chamber B 
(main reservoir), into chamber A (brake pipe), past the end of 
the slide valve and through ports M. Port O Is opeu to the at- 
mosphere through port V to permit piston EV 311 to return to its 
normal position. Port T is open to the atmosphere through J and 
C. The supplementary reservoir is being charged to brake pipe 
preasure through groove P and port W from chamber A. Port E 
is brought into communication with port N by passage L, permit- 
ting air to paaa to the locomotive and tender brake cylinders 
through the atraigbt air pipe and double check valve until shut off 
by the %" preasure controller, the regulating top of whith is con- 
nected to the straight air pipe and adjusted at 40 pounds. By 
placing the valve hantlle about midway between release and run- 
ning poaitiona the straight air ports can be lapped, making it pos- 
sible to increase or decrease the brake cylinder pressure as may 
be necessary. 

RUNNING POSITION. 

Running and Straight Aik Eelease Position (Fig. 7). This 
is the proper poaition in which to place the handle wbeu 
wishing to release the train and locomotive brakes simultaneously, 
or to release the straight air brake when it only has been aj^lieil. 
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Fig. 7. RuNHiNG Position. 

Air passes from the main reservoir to the brake pipe through port» 
M. Port N is cloeed. Port E ia brought into com muni cation 
n:th port V and the atmosphere b7 cavity R, releasing the straight 
air brake. Porta and T are atill open to the atmoaphere as in 
full releaao poaition. Port T is open to the atmoaphere through 
J and C in releaae and running poaitiona, ao that in case of a re- 
leaae following a partial application, the accelerator reservoir 
pressure can escape and prevent the operation of the accelerator 
valve. Groove P atill holda port "W in communication with the 
brake pipe pressare in chamber A, 



Fig. 8. Lap Position. 

Lap Position (Fig. 8), The brake valve handle sbonlil be 
placed in this position when a hose bursts, the train parts or a 
conductor's valve is opened to save the main reservoir air. All 
ports are cloaed in this poaition eieepting port O, which is open 
to the atomaphere through port V and the exhaust passage in re- 
lease, running and lap positions. 

Service Application Position (Figs, 9 and 10), This position 
is for the purpose of gradually applying the brakes and is divided 
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into five graduating positions designated bj notches on the quad- 
rant The reductions obtained in the different notches are re- 
spective!;', 5, S, 11, 15 and 23 pounds. The amount of the initial 
reduction shoulil alwaj^ be governed hj the length of the train, 



Pic, 9. FiEST Graduating Notch. 

speed, grade, etc. Always place the handle of the brabe valve in 
the notch which will give the required reduction. When the 
handle of the brake valve is moved to the first graduating notch 
the slide valve is in the position shown. Port U ie closed to pre- 
vent the escape of chamber D pressure. Port F is moved back 
of the graduating valve EV 317 and port G registers with the ex- 
hanst port C. Brake pipe air now flows to the atmosphere. It 
also flows through port S, passage X and port T to the accelerator 
' ', building up a pressure to operate the accelerator valve. 



Fig. 10. Last Graduating Notch. 

As soon as the pressure in the brake pipe reduces, the pressure in 
chamber D, being now greater than brake pipe pressure, it begins 
to expand to equalize with the brake pipe presBure In doing so 
it moves piston EV 311 forward The piston carries vnth it the 
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lower end of the gradaatirg vahe lever EV 302, wbich is so pro- 
portioned that the graduating valve EV 317, on the other end of 
it, IB just moved back fur eniiugh to close parts F and S when 
the preasures in chamber D and the brake pipe have equalizeU. 



Fid. 11. Emebgekcy Position. 

This gtups the flow of air from tlie brake pipe to the atmosphere 
and to the accelerator reservoir (see accelerator valve). This 
action is called automatic lap and it takes place in all the graduat- 
ing positions. A further reduction of the brake pipe pressure ia 
made by moving the handle back to any of the service notches, the 
' E faH , - . _ 



piston moving farther forward for each si 



e reduction. 
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action of the brake valve is the same and the ports are in the same 
relation to each other in all service positions of the brake valve 
except the last graduating position. In this position a partial 
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opening of port N admits air alowlj to the locomotive and tender 
brake cylinders through (cavity B and port E up to the adjustment 
of the controller on the straight air pipe. This is to insure full 
braking pressure on the engine with a full application, regardless 
of piston travel and brake cylinder leakage. 

EuERQENCT APPLICATION POSITION (Fig. 11). This position 
is for the purpose of producing a quick, heavy reduction in brake 
pipe pressure so that all triple valves on the train wilt operate in 
quick actiitn and apply tbe brakes in the shortest possible time. 

Ports J register with chamber A and K with tbe eibaust port 
C, allowing brake pipe air to escape rapidly to tbe atmosphere. 
Cavity B allows air from the main reservoir to pass through ports 
N and E to the locomotive brake cylinders, and the full prenoure 
of the straight air brake is maiiitaine<l on the engine. 

PfiESSURE CONTROLLEB. 

The pressure controller is in reality, a part of tlie brake valve. 
tahing place of the excess pressure or feed valves, and is connected 
in the main resen'oir pipe near the brake valve to control brake 
pipe pressure. The principle of operation is the same as a pump 
governor. The regulating and supply portions ate separate, being 
connected by piping, and the regulating heads connect directly to 
the pipe between the supply portion and the brake valve. 

With the pressure controller tbe excess pressure is confined to 
tbe main reservoir, and while it bas sufficient capacity to promptly 
release the brakes and recharge the auxiliary reservoirs on a train 
of any length, there is no danger of overcharging the auxiliary 
reservoirs on the forward end of tbe train. Thus the possibility 
of reapplication, due to the charging of the rear brakes when the 
auxiliary reservoirs on the forward end are overcharged, which is 
common without the use of the controller, is eliminated. 

The controller is made in two styles, single and duplex, to 
cover the requirements of the different schedules. Pigs. 14 and 
15 are photographic views of a duplex pressure controller, regu- 
lating and supply portions. Fig. 16 is a sectional view of a 
duplex regulating portion and Fig. IT a similar view of a single 
regulating portion. Figs. IS and 19 show the four-way, three- 
way and cut-out cocks, which are used to control the air pressure 
to the regulating heads. Fig. 21 is a sectional view of the supply 

Bef erring to Fig. 21, connection with tbe main reservoir is made 
at ME, and by means of the cored passage air is free to pass to 
the under side of the valve, PG 95. Connection BV leads to the 
brake valve, main reservoir connection, and connection D to the 
regulating portion (single or duplex) connecting at D in Figs. 16 
and 17. 
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- come the resiHtance of tbe spring PO 10, which ia holding the 
diaphragm PG 13, seated over port B, the pressure will pass 
through passage E to connection D, and by piping to the space 
E, in the Bupplf portion of tbe controller above the piston PO 4, 
forcing the piston and valve PO 95 down until seated, catting off 
commuDication between main reservoir and brake pipe. 

As soon as the pressure falls in the brake pipe below tbe ad- . 
juatment of spring PG 10, the latter will force diaphragm PO 13 
to its seat, closing off port B, whereupon pressure jn passage E 
and piping connecting supplj and regulating portions and space E 
above piston PG 4 will immediately esoape to the atmosphere 
through the small port C, in the regulating head of tbe controller, 
after which main reservoir pressure will lift valve PG 95 off its 
seat and again open communication to the brake valve, thus main- 
taining a constant pressure in the brake pipe. 

Port X in the auppl; portion of tbe controller connects the 
under side of piston PG 4 with atmosphere, so that it will be free 
to operate ana to discharge anj leakage b^ the ring PO 24 or 
valve PG 95. 

The regulating portions are provided with brackets, so that 
thej can be attached to the cab in some convenient place wher« 
thej will be hand; for adjustment. The adjustment of these reg- 
ulating heads is accomplished by means of nut PG 35, which reg- 
ulates the tension of spring PO 10. 

As each regulating bead has a vent, port C, to avoid nnneees- 
sary waste of air, one of these heads' should be plugged irith a 
screw, PG 33, with all duplex regulating portions. 

The hand wheel, PG 45, can be used in case of any defect that 
would cause a sluggish action of the controller. By screwing tho 
wheel up, it will lift the valve, PG 95, off its seat and allow the 
free passage of air from the main reservoir to the brake valve. 
The controller will then be inoperative, main reservoir and brake 
pipe pressures will be equal until the controller is again restored 
to its operative condition. 

By referring to the piping diagrams, it will readily be seen 
how the three-way cock is connected with the regulating heads in 
schedule B3-HP, and how the four-way cock is connected to tbe 
regulating heads and accelerator reservoir in schedule B3-H8. 

As before stated, the cut-out cock shown in Fig, 20 is used with 
the B3-S equipment between tbe regulating and supply portions. 
When the cut-out cock ia closed the supply portion of the con- 
troller is cut oS, making it inoperative for the reasons stated in 
the instructions already given. 

A %" controller is used to control the straight air brake pres- 
sure. It is located in a %" pipe, which is attached to the main 
reservoir pipe between the cut-out cock. No. 4 and the 114" con- 
troller, and leads to the main reservoir connection of the pipe 
bracket, EV 326, The regulating head is connected to the 
straight air pipe between tbe pipe bracket and the double check 



D,q,z.-3bvGoOgle 



THE AIR BBAKE. 



Fig. J4. Dupi.km Rwiui.ating Portion or PbK88ure Controller. 



Pio. 15. Supply Portion of Pressure Controixer. 
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valve. It is adjusted to 40 poundB and maintaiDB that pressure 
in tbe locomotive brake cj'lindera when the straight air brake is 
applied. Its operation is' identical with that of the 1^" pressure 
controller. 

ACCELEHATOR VALVE. 

It is well known that with the ordinary brake valves alone, it 
ia almost imposBible to set all the brakes on trains of 75 to 100 
cars without making a very heavy reduction. This is caused fcy 
the back flow of air from the auxiliary reservoirs to the brake pipe 
through the feed grooveB, and from the brake cylinder to the 
atmosphere through the leakage grooves. It is the result of the 
comparatiTely slow brake pipe reduction through the service appli- 
cation ports of the brake valves, which for obvious reasouB cannot 
be enlarged. The accelerator valve was designed to overcome this 
difficulty. Its duty is to assist the brake valve in discharging 
brake pipe air when making service applications on long trains, 
and to bring about a more uniform and prompt application of the 
brakes than is possible with the ordinary brake valves. It oper- 
ates only when a service application of brakes is made with the 
brake valve and then only when the volume of brake pipe air is 
sufficient to warrant its use. .The reductions, however, are no 
greater with the acceleratbr valve than with the former types of 
brake valves, as the automatic cut-off of the brake valve controls 
the flow of air that actuates the accelerator. This valve does 
exactly what its name would imply. It accelerates the discharge 
of brake pipe air. The operation of the accelerator vaWe is auto- 
matic, it opens about four seconds after the brake valve handle 
has been moved to the graduating notch aod closes in about the 
same length of time after the graduating valve has closed ports F 
and S in the slide valve. It requires from about 10 to 12 pounds 
pressure in the large compartmeat of tbe divided reservoir to oper- 
ate it, consequently, it does not open with a shorter train than 
eight cars, as with that length of a train the automatic lap of the 
brake valve takes place before sufBcient pressure has been accu- 
mulated in tbe divided reservoir to move the piston of the accel- 
erator valve down against the spring. 

It is bolted to the divided reservoir, the lai^e chamber of 
which is the accelerator reservoir and the small one the supple- 
mentary reservoir. 

The arrangement of piping to it is shown in the piping dia- 
grams. Fig. 22 is an outside view of tbe valve showing the brake 
pipe connection and exhaust elbow. Fig. 23 is a sectional view. 
The working parts are the piston BV 65, slide valve RY 64 and 
slide valve spring EV 656, valve stem BV 67, with leather seat 
BV 70 and spring QT 231. 

Brake pipe pressure is always present in chamVwr O, around 
- the sHde valve BV 74, and is prevented from escaping to chamber 
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Fig. 22. AcCBi.ERATOR Valve. 
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B by the leather Beat EV 70, which is held to its seat by the 
Bpriog QT 231. There is an oblong port, a, in the slide valve, 
and a tiiangular port, b, in the elide valve Dush, with its point up- 
ward. When the brake valve is placed in the service position 
port 8 in the elide valve is open to the brake pipe, and the long 
port Ac, also in the slide valve, regisl^re with port T in the seat- 
allowing brake pipe air to pass through ports S and T to the 
ace«larator reservoir and to the top of piston EV 65, wbieh is al- 
ways in direct communication with the accelerator reservoir. When 
a pressure of tiom 10 to 12 pounds is accumulated in the reser- 
voir, the piston, valve stem, and slide vslve are moved down, com' 
pressing spring QT 231. Port ft then registers with b, but as the 
small part of the port opens first the brake pipe air flows slowly 
to the atmosphere, the discharge increasing as the port opens 
wider, until the full travel of the piston and slide valve gives a 
full opening of the port. When the cut'off valve of the brake 
valve goes to automatic lap and closes port S, air stops flowing 
to the accelerator reservoir. The pressure on piston EV 63 re- 
duces through ports B and T in the body of the valve and through 
port S, in the piston. As soon as the pressure above the piston 
has been reduced sufficiently, the spring QT 231 pushes the slide 
valve and. piston upwards, first closing port R, then ports o and b, 
lastly closing the leather seated valve EY TO, and stopping the 
flow of brake pipe air to the atmosphere. The piston closes port 
B before the slide valve closes port b, so that the air from the 
accelerator reservoir, flowing more slowly through the port S in 
the piston, gives the slide valve the slow closure desired. 

This action of the accelerator valve will allow a much larger 
volume of air to pass from the brake pipe than could flow in the 
same time through the service ports F and O in the brake valve. 

It stays open longer with a long train than with a short one, 
because the volume of brake pipe air to be reduced is greater and 
the cut-off valve EV 317 stays open longer. 

The high speed controller ia used with schedule B3-HS. Pig. 
24 is a photographic view and Fig. 25 is a sectional view of it, 
showing the operative parts. These are piESton HS 107 with valve 
H8 108, which is provided with one large and one amaller annular 
groove, as shown, the spring EV 105A, valve stem EV 131, pop 
valve BV 133 and the lever handle RV 129. 

It is connected to the brake cylinders at BC and the brake pipe 
at BP. Its normal position is shown in the illustration, where it 
is held by brake pipe pressnre. During all ordinary service appli- 
cations the piston remains in this position and brake cylinder 
pressure can pass freely to the safety valve through the large 
groove, when higher than that which safety valve is set to retain. 
However, when an emergency application is made the brake pipe 
pressure is greatly reduced, the brake cylinder pressure will move 
the piston and valve their full traverse to the seat C. This move- 
ment brings the smaller groove directly under the passage O, 
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FlQ. ^4, High Speed Contbollkk. 
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wbicb reatrieta the paasage of brake cylinder air to tbe safetjr 
valve and causes a gradual blow down until stopped by the safety 
valve. The safety valves should be adjusted to 53 pounds, and 
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is to hasten the release after an a|ipli<!ation of the a 
straight air brakes. Keferring to Fig. 27, coaneetion A leads to 
the double cheok valve as shown in the piping diagram of this 
equipment. Connection B leaJa to the di'i\et brake cylinders and 
(-onneetion X to the exhauat. 

As soon as the brakea are applied b; automatic or independent 
application pressure will pass to top of piston EV 142, forcing the 
same down agaiost the resistance of spring HV 138 until it strikes 
the collar on valve EV 141, clearing the valve body enough to give 
a direct^pening to the brake cylinders. 

In effecting a release, as soon as the handle of the brake valve 
has been returned to release position, the pressure will be reduced 
from the upper aide of the piston, allowing the preasure on the 
under aide to operate it and lift the valve Sv 141 off its seat to 
discharge the pressure from the brake cylinders to the atmosphere. 

While the quick release valve-is shown, in the piping diagram, 
between the double check and driver brake cylinders, it can, if 
desired, be placed in the straight air pipe between the brake valve 
and double check to hasten the release of the straight air brake 
on engine and tender, leaving the release of the automatic brake 
normal. 

The double check valve is not shown in this pamphlet, as it is 
of an old and well understood design. 
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DUPLEX AIR PUMPS AND PUMP GOV- 
ERNORS. 

Tbe Duptes Air Pumps maoufactured bj The New York Air 
Brake Company for locomotive service are of four different sizes, 
and are known as the Nos. 1, 2, 5 and 6. The dimensianH of these 
pumps ace as follows; 

Pump Diameter of Diameter of Diameter of Illustrated in 

No. Steam Cjl. L. P. Air Cyl. H. P. Air Cyl. Stroke. Appendij. 

1 5 in. Tin. Sin. 9 in. Plate Q-2 

2 7" 10" 7" 9" P!ateQ-2 

5 8 " 12 " 8 " 12 " Plate No. 5 

6 7" 11" 7" 10" 

The No. 1 and No. 2 difFer somewhat from the No. 5 and No. 
6 in design as well as in size, although the principle of operation 
is practically the same. 

To meet the demand for s. pump that would fnrnish air for a 
freight train of 100 cars, and still be sufficiently within its 
capacity to reduce the liability of failure to a minimum, the No. 5 
pump was designed aod perfected, and such structural changes 
made as to materially improve the desigu and increase U)e 
efficiency and economy of tbe duplex air pump. 

The valve gear of the duplex atr pump is exceedingly simple, 
consisting of two ordinary D slide valves, similar to the same 
type of valve used in locomotives, actuated by valve stems which 
extend into the hollow piston rods and are moved by contact with 
the tappet plates bolted on the steam piston heads. The valve 
on one side controls the admission of st«Bm to, and exhaust from 
the opposite cylinder, as shown, so that while one of the pistons 
is moving the other is at rest. TUs feature also allows the air 
valves to seat by gravity. 

The air cylinders are known as the low pressure and high 
pressure cylinders, and in each type of the pumps herein de- 
scribed, the diflFerence in the areas of the air cylinders is in tbe 
same proportion, the low pressure piston having twice the area of 
107 
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a of steam. 

Tbe operation of all the daplez air pumpB is practically the 
iame, the difference being in the ariaQgement of the air valves. 
The No. 1 and No. 2 have six air valves, viz., upper and lower 
receiving, upper and lower intermediate and upper and lower dis- 
. charge valves, and the same air inlets for both cjlinders. The 
No. 5 and No. 6 have separate air inlets for each cylinder and 
eight air valves, viz., upper and lower receiving for low pressure 
cylinder, upper and lower intermediate, upper and lower receiving 
for high pressure cylinder and upper and lower discharge. All air 
valves of the No. 5 pump are the same size and are interchange- 
able. 'This is also the case with those of the No. S. 

The No. 5 and No- 6 pumps are identical except in size, and 
as this type of pump is the later one, we will describe the opera- 
tion of the No. 5. 

By referring to the plates Nos. 1, 2, 3 and 4, it will be seen 
that each part has a reference letter and the pump pistons are 
shown in different positions. We will use these letters in the de- 
scription of the operation, so that the movements can be easily 
followed, by referring to the plates when reading the explanation. 

OPEBATION. 

Before the pump has been started, both pistons will naturally 
be at the bottom of the cylinders, due to their own weight, or, if 
not completely down, will at least have dropped enough to permit 
the slide valves to fall to the bottom of the steam chests. 

Assuming for convenience of explanation that the pistons are 
both down, when the pump throttle is opened live steam flows into 
both steam chests B, and is always present in them when the pump 
is taking steam. In this instance only, steam is admitted to both 
cylinders at once, through port g, to the upper side of piston H, 
which being at the bottom is merely held in that position, and 
through port o, to the under side of piston T (Plate 1). Piston 
T now moves upward and in doing so forces the air that is above 
the piston in low pressure cylinder D, through intermediate valve 
K, into the high pressure cylinder F. At the same time, the low 
pressure piston tends to create under it a vacuum, which is filled 
with air at atmospheric pressure through the air inlet at the right, 
and receiving valve W. Just before piston T reaches the end of 
its upward stroke, the tappet plate Q engages the button on the 
end of the valve stem P, which moves the slide valve C, to its 
highest position, allowing the steam above piston H to pass 
through ports g, cavity r, in slide valve 0, and the enhauat X, to 
the atmosphere, and live steam through port 8, to the under side of 
piston H. As piston H moves upward (Plate 2) the high pressure 
piston in cylinder F forces the air above it, which may be said to 
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be under the first stage of compression, throngb diacbarge valve 
H, to the main reservoir, while ita upward movemeat tends to 
create a vacuum uuder it ia the high pressure cylinder F, which 
is filled with air at atmospheric pressure through high pressure 
receiving valve N. 

Just before piston H completes Its upward stroke (Plate 3), 
tappet plate L engages with the button on the valve Btem, raising 
it with the slide valve A, exhausting the steam under piston T, 
through port o, cavity r, in slide valve A and the enhaust X to the 
atmosphere, and admitting steam through ports v to the upper 
side of piston T, moving it downward. During the downward 
movement of piston T the low pressure piston in cylinder D forces 
the air under it, which was taken in on its upward stroke, through 
the intermediate valve E to the under side of the piston in high 
presKure cylinder F, and at the same time cylinder D is filled with 
air at atmospheric pressure through the air inlet and upper receiv- 
ing valve U. Just before the piston T completes its downward 
stroke (Plate 4), the tappet plate Q, coming in contact with the 
lower tappt-t or shoulder on the valve stem P, moves the slide valve 
C to its lowest position, aJlowing the steam under the piston H to 
exhaust to the atmosphere through port s, cavity r, in slide valve 
C and the exhaust X, and admitting live steam to the upper side 
of piston H, through ports g, moving it downward. As piston H 
moves downward, the high pressure piston forces the air under it 
through the lower discharge valve I into the ma'm reservoir, while 
the cylinder is filled above with air at atmospheric pressure 
through the air inlet at the left, and receiving valve J. 

The completion of this stroke completes one cycle of the pump. 
The movements described are repeated through each succeeding 
I'yele. 

The air valves through which air is being received or dis- 
charged during the movements of the pistons are shown in the 
illustrations as being raised from their seats, 

Before starting a pump, open the drain cocka in the steam and 
exhaust passages. Open the steam valve slightly at first, and run 
tne pump very slowly until all the condensation has been worked 
out of the steam cylinders. Then the steam valve may be opened 
a little more, but the pump should be run slowly until a pressure 
of 50 or 60 pounds has been accumulated in the main reservoir. 
It should be run just fast enough to promptly restore the pressure 
in brake system, but never raced. 

The steam cylinders should receive a constant supply of oil 
frem the lubricator (about one drop a minute), and it Is necessary 
to keep all joints between the lubricator and pump perfectly tight, 
so that no oil will be wasted. Oi! can leak away at the steam 
joints, where there is little or no indication of steam leakage. 

The piston rods should be kept well packed, and good, clean 
swabs well oiled should be maintained on them. 
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Broken or stuck air valyea or Beats will materially r«dace tbe 
efficieuej of the pump. They almost invariably cause the pnmp to 
work unereal]', and cao usually be located by watching the action 
of the pistons. Leaky piston packing rings will also reduce tbe 
efficiescy of the pump, and cause an nneven stroke. To detect 
them, pump up about 90 pounds in the main reservoir and stop the 
pump. Bemove the oil cup. If there is a contiauoua blow, it 
denotes a leaky discharge valve. If not, the discharge valve is 
tight. Start the pump again, and note if there la a blow from 
tbe oil cup hole on the down stroke; if so, it denotes leaky pack- 
ing rings. However, most roads have their air pumps tested in 
the round-house, and they are supposed to maintain the standard 
pressure against a certain size orifice, the failure to perform which 
results in their removal for repairs. 

Should the pump stop and refuse to go to work again, first see 
that the governor is working properly, aud that the pump is get- 
ting a full supply of steam, by opening the drain cock in the 
steam passage (see governor disorders). Sometimes a pump will 
stop on account of insufBcieut lubrication, aod may be started by 
shutting ofF the steam for a few momentB, opening the draiu cock 
in the steam passage and again turning on the steam, letting the 
lubricator feed a few extra drops of ail. If it will not then go 
to work, it will undoubtedly be due to a breakdown, which would 
' ave to be repaired in the shop or round-house, as engines are not 
usually equipped with the tools and parts necessary to make such 
repairs on the road. 

THE AUTOMATIC OIL CUP. 
The principle of operation of the automatic oil cup is as 

follows: 

As the air piston makes its up-etroke, compressed air is driven 

upward through tbe passage drilled through the center post in the 
body of the oil cup, next passes downward Inside the extended 
sleeve of the cap nut, and then through the regulating ports drilled 
in this sleeve, to the surface of the oil in the reservoir, on which 
it creates pressure. As the air piston makes its down-stroke, a 
vacuilm is formed in the passage in the center post, and also iuside 
the extended sleeve of the cap nut which envelops the center post, 
and the air pressure on tbe surface of the oil, formed when the 
air piston made its up-strokt, on the down-stroke farces the oil 
to the inside of the sleeve, and a small portion of it is drawn 
into the air cylinder through the hole in the feed cap, 0C15, which 
screws into the center post. 

With this cup, tbe quantity of oil fed to the air cylinder is 
governed by the diameter of the hole drilled in the feed cap, 0C15. 

This automatic oil cup supplies oil to the air cylinders only 
when the air pomp is working^ so that although it performs the 
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BBTTice required of it effectively, it alao perfonna it with a maii- 
muin economy in the use of oil. Its use will increase the life of 
the air cflindere, packing rings and piston rod packing, as well 
as prevent hot pnmps and the annoyance caused by the accumula- 
tion of the gum in other parts of the engine equipment, due to 
the imperfect, wasteful and uneven lubrication of the air cylinders 
heretofore in vogue. 

This cup should be filled before starting on a. trip. Use only 
good cylinder oil to fill it, as other oila dq not lubricate air cyUu- 
ders on account of their low flash point. Never oil through the air 
inlets, as it clogs tBe passages and valves. The automatic cup can 
be filled whether the pump is running or not, and it is a good plan 
to start the pump first, so as to be sure that the small port in the 
feed cap, 0C15, is open. Be careful not to enlarge it when clean- 
ing it out. 

PUMP G0VERN0B8— STYLE C. 

The function of the pump governor is to stop the pump when 
the maximum pressure has been obtained, and to again allow 
steam to be admitted to the pump when this pressure has been 
slightly reduced, thus practically maintaining a. constant pressure. 

The pump governor is shown with the steam valve open in one 
illustration and with it closed in the other, the arrows indicating 
the direction of flow of steam and of air. 

OPEBATION. 

When sufBetent air pressure, the amount for which the gov- 
ernor is adjusted, accumulates in the diaphragm air valve chamber 
to overcome the resistance of regulating spring PG 10, the 
diaphragm air valve PG 13 is lifted, uncovering the air passage 
in its seat PG 14, and air flows down on top of piston PG 4, 
which rests on top of steam valve PG 5. Then the piston and 
steam valve together are forced downward until tlje latter seats 
as shown in the cut showing the valve closed, and closes the steam 
passage leading to the air pump, thus cutting off the supply of 
steam. This action takes place when the air pressure for which 
the governor is adjusted has been obtained. 

When the air pressure in the diaphragm air chamber falls 
below the tension of the regulating spring, diaphragm air valve 
PQ 13 seats, as shown in the cut showing valve open, snd cuts off 
the flow of air to the governor piston PG 4. The remaining air 
pressure in the governor piston chamber is quickly reduced on ac- 
count of the air escaping from this chamber through small vent 
port, indicated by the small dotted circles, in the air passage con- 
necting the diaphragm air valve and the governor piston air cham- - 
hers; then the steam pressure aeting upwardly on the face of the 
steam valve PG 5 forces this valve open and admits steam to the 
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ADJUSTING. 

The pump governor is adjusted to regulate the amount of air 
pressure carried, by means of the regulating spring PG 10. By 
screwing down the adjusting nut PG 35 the tension of this spring 
ia inereaaed; and by acrewing up the nut the tension is decreased. 

Increasing the tenaion of the apring increases the air pressure 
that may be carried, and decreaaing the tenaion decreases the air 
pressure. 

Screw down adjusting nut until tbe pump stops at the desired 
pressure, and note the promptness with which it starts when the 
air pressure reduces slightly, screwing down adjusting nut a trifle 
if the pump does not start promptly, after which replace cap nut 
securely. 

When adjusting govemora, be sure that the air gage ia correct. 

Often difficulty experienced in adjusting governors ia due to 
erratic action of the air gage. 

PUMP GOVERNOR DIS0RDEE8. 

After the pump governor has been properly adjusted and it ia 
found that it permits a gradual increase of pressure to be carried, 
no change in the adjustment having been made, before it stops the , 
pump, it is likely that gum has accumulated on the face of the 
iliaphragm air valve, between it and its seat P6 14, thus increas- 
ing slightly the height of this seat and, consequently, the tension 
of the regulating spring, and reducing the lift of the diaphragm. 

When the governor stops the pump, and does not permit it to 
go to work promptly upon a slight reduction in air pressure, it ia 
probable that the diaphragm PG 13 is leaking. This leakage tends 
to hold the ateam valve closed, and make the pump work slower 
, than before. The leakage past the diaphragm can be detected 
by the constant flow of air from the small relief port (small 
dotted circle) in the diaphragm body PQ 32. 
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is an accumulation of lime or other matter on the stem of the 
Bteain valve PO 5, which reduces the lift of that valve and makes 
it throttle the pump. 

When the governor f aila to atop tie pump, and the standard 
pressure has ^en accumulated, asanming, of course, that it baa 
been properlj adjusted, it is probable that the relief, or drainage, 
port (indicated by the larger dotted circles) in the governor body 
PO 30 is stopped up. TSs'port ia for the relief of any steam 
and of any air leakage that might occur into the chamber below 
the governor piston and form a pressure under it. When the relief 
port is blocked up — and this is likely to occur only in extreme cold 
weather when the condeusatiou from the steam can freeze— the 
leak^e into this chamber is trapped and forms a pressure under- 
neath the governor piston that will be greater than the air pres- 
sure coming in on top of this piston, hence the governor cannot 
operate to close the steam valve, and the pump will run uncon- 
trolled. 

When a waste pipe is screwed into this port it should be very 
short. Long ones will surely freeze up in cold weather. 

Should the diaphragm air valve PG 13 leak around the edges 
into the spring case PO 3A and at the same time the small relief 
port in this case should happen to be stopped up, the governor 
would allow the pump to run uucou trolled. The same would be - 
true if the air passage through seat PG 14 should become blocked 
up solid with gum. The last two causes of loss of pump control, 
however, seldom, if ever, occur. 

GENERAL CARE OF GOVEHNOB, 

The pump governor should be kept clean, and the air and steam 
valves free from leakage. All pipe connections to the governor 
should be kept absolutely air and steam tight; this to prevent 
waste of air and of steam, and to insure the proper working of 
the governor, and the proper lubrication of the pump. On account 
of the curious fact that oil supplied by the lubricator can leak 
away at the steam joint connections even when there is Kttle or do 
indication of steam leakage, it will be necessary to see that these 
joints are kept perfectly tight so that all oil furnished to the 
pump may be carried to it, and lubricate it. Before connecting 
up the air pipe to the diaphragm body PG 32, see that the small 
strainer in this connection is perfectly clean. If this strainer 
should become blocked up air could not freely pass to the governor 
piston) and the governor would not work satisfactorily. 

In all cases where the pump stops and refuses to go to work, 
before doing anything else examine all relief ports in the governor 
and see that they are perfectly free. Open the drain cock in the 
steam passage of the steam head of the pump and note whether 
or not steam is passing freely to the pump. 
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THE DUKESMITH ENGINE CONTROL AIR 

BRAKE EQUIPMENT 

NO. 6. 

Functions. It is claimed bj its manDfaeturera that the func- 
tioDS of this equipment are: 1. Engine and tender brakes msj be 
applied independentlj' of the train brakes and without overcharg- 
ing the train pipe. 2. Slack of the train may be taken by graduate 
application of locomotive brakes and immediately thereafter of 
the train brakes by u»ng one handle. 3. Entire or graduated 
release of engine brakes nithout disturbing train brakes. 4. 
Engine brakes may be reapplied without makiug a further train 
pipe reduction or at the same time the train brakes are beiitg 
harder applied. S. Engine and train brakes released together as 
with an ordinary brake valve. 6. Release of train brakes while 
engine brakes are set. 7. Releasing engine brakes while train 
Crakes are applied and reapplying and holding engine brakes 
while releasing train brakes with one movement of the handle. 
8. Maintaining engine brakes against brake cylinder leakage with 
the triples at lap or release position. 9. Uniform pressure pur 
square ineh, regardless of piston travel, of engine and tender 
brake cylinders. 10. Automatic application of engine brakes in 
case bose bursts and continued application thereof, regardless of 
cylinder leakage. 11. Immediate release of engine brakes without 
releasing train brakes, after emergency application. 12. Quiek 
train pipe reduction at train triples in double-heading emergency 
application, regardless of number of coupled engines. 

OperjlTION. The only features in its operation which differ 
materially from the operation of the standard Air Brake are: 

First — When the handle of the valve is moved toward the left, 
from Running to Release Position, it applies the engine brakes 
without applying the train brakes, and by returning the handle 
to Running Position it releases the engine brakes. 

Second— By placing the handle in the notch between Running 
and Lap Poaiuons (known as Independent Release) it will release 
the engine brakes without releasing the train brakes. 

Third—By placing the handle on Maintenance Lap Position it 
119 
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Valve, and Duplex Control Valve of Dukesmith, E. C. ob 
Enotne Control Equipment No. 6 Shown in Chart. 
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will cause the engine brakes to apply very graduallj' or keup them 
applied against ijlinder leakage, without appljing the train 

Positions. The positions on the brake valve are arranged in 
the nsua) order. The valve handle ia moved toward the left when 



The flrst position, to the extreme left, is Straight Air and 
Holding Position. This puts the engine brakes on or keeps them 
OD while the train brakes are being released. 

The second is Bunning Position, whleh releases both the engine 
and the train. 

The third is Independent Engine Belease, which lets the engine 
brakes off without releasing the train brakes. 

The fourth is Positive Lap, when the ports are all closed. 

The fifth is Maintenance lap, wliich allows main reservoir 
pressure to flow to the engine brake cylinders while the train pipe 
eibauBt is kept closed. 

The sixth is Service; in this position the train pipe pressure U 
allowed to exhaust through a small opening, while the main reser- 
voir pressure is allowed to flow to the engine brake cylinders, thus 
making a, straight air application on the engine while the train 
brakes are being applied automatically. 

The seventh is Emergency; in this position the train pipe 
exhaust is wide open and the main reservoir pressure is free to 
pass into the engine brake cylinders. 

Straight Air Lap Position is about midway between Holding 
and Bunning PositionB. 

The Equalizing Discharge Valve is located in the train pipe 
just below the brake valve; it is also an Accelerator Valve, 
because it accelerates, or quickens the flow of air from the train 
pipe when the surge rushes forward from a long train pipe, 
thereby insuring full braking power regardless of the length of 
the train. 

When a hose bursts the driver brakes may be immediately 
released by closing the cut-oS cock marked Q, as shown on the 
Charts and placing the handle of the brake valve on Independent 
Belease Position. 

The Dukesmith Car Control Valve is intended for use on both 
freight and passenger cars. It is connected to the exhaust port 
of the triple and to the brake cylinder and to the train pipe,""and 
henee enables trainmen to independently close the triple exhaust 
or open the brake cylinder without regard to the action of the 
triple valve and also to open the train pipe to the atmosphere 
either suddenly or gradually, thus making either a service or 
emergency application of the btakea on the entire train, as may 
be desired. 
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